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UHTSS LIBRARY MANAGEMENT
YESTERDAY, TODAY, AND TOMURROW @*

BY

ALAN C.H. KAM
UNIVERSITY OF HAWAII, HONOLULU

ABSIBACY

THIS REPORT IS A COLLECTION OF INTERNAL
REPORTS DEALING MWITH THE LIBRARY MANAGEMENT. THE
PRELIMINARY DESIGN DETAILS THE ANTICIPATED SYSTEM.
THE STRUCTURE OF DATA BASE REVEALS THE
IMPLEMENTATION SCHEME ON AN IBM 2314 DISK FACILITY,
VARIOUS ALGORITHMS ARE PRESENTEDR TO DOCUMENT THE
ACTUAL SYSTEM CONDITIONED 8Y USING XPL AND OS
MYT/HASP. FINALLY A DETAILED DESCRIPTION OF THE XPL
PROGRAM ELABORATES UPON THE MODULAR APPROACH.

THIS WORK IS A JOINT PROJECT OF THE UNIVERSITY OF
HAWAII COMPUTING CENTER AND THE ALOHA SYSTEM, A RESEARCH
PROJECT RESEARCH (SRMA) UNDER CONTRACT NUMBER F44620-69-C~-
0030y OF THE UNIVERSITY OF HAWAIls SUPPORTED BY THE OFFICE
OF AEROSPACE A PROJECT THEMIS AWARD.




ABSTRACT

THE UHTSS USER'S LIBRARY IS A COLLECTION OF (JSER®*S DATA
SETS WHOSE FORMAT IS EITHER SOURCE ({80 BYYE CARD [MAGE
RECORDS) OR LOADABLE (3000 BYTE CORE IMAGE RECUORDS). EACH
USER®S DATA SET IS AN INDEXED LIST OF LOGICAL TRACKS (3520
BYTES = 172 PHYSICAL TRACK). THE LIBRARY PRCVIDES SIMPLE
EDITING FUNCTIONS FOR SOURCE DATA SETSs ROUTES SOURCE DATA
SEYS TO EXTVERNAL DOEVICES, AND MANAGES THE DATA SETS. THIS
PROGRAM IS WRITTEN IN XPL YUSING THE DIRECT ACCESS FEATURES.
THE LIST PROCESSING ASPECTS OF I3S-LIBRARY ARE USER WRIVTEN
SINCE THE XPL FACILITVIES ARE [INADEQUATE. IN PARTICULAR,
ARRAY MANIPULATICN AND STRING MOVE FUNCTIONS ARE CODED AS
XPL PROCEDURES.

THE MANAGEMENYT OF TVHE LIBRARY CONSISTS OF “CREAT ING™
DATA SETS, "“SCRATCHING"™ DATA SETS, M“SELECVING™ OATA SETS,
AND ®NAMING™ CATA SETS.

ONCE A DATA SET HAS BEEN CREATED/SELECTED. ONE MAY
ENTER SOURCE CARDS ONTO HES DATA SET. THO EDITIEInu FUNCTIONS
PROVIOE A SIMPLE METHOD YO ACCOMPLISH THE UPDATING. A SOURCE
CARD IS A 72 BYTE IMAGE WITH A 6 BYTE KEY. THE XKEY SEQUENCES
THE POSITION OF THE CARD WITHIN THE -DATA SET. ™INSERT™ ADDS
A CARD TO OR REPLACES A CARD IN THE DATA SET, WHILE "DELETE"
REMOVES A CARD FROM THE DATA SET. BOTH CREATION AND
INSERTION UTILIZE THE TRACK ALLCCATOR, WHILE SCRATCHING AND
DELETION USE THE TRACK FREER. THE TRACK MANAGEMENT ROUTINES
CHECK POINT THE IN-CORE TABLE ONTO THE DISK FILE EACH TIME
THE TABLE ENTRIES ARE ALYERED.

NOW [IF THE USER HAS FINALLY DEBUGGED HIS PROGRAM AND
WANTS TO REVIEWN [T, TSS—-LIBRARY PROVIDES THIS FUNCTION. IN
GENERAL, SOURCE DATA SEYS CAN BE ROUTED TO THE BATCH
PROCESSOR AND TO 3 EXTERNAL DEVICES - PRINTERy PUNCHy AND
HIS TERMINAL. USING THE ROUTING ROUTINES, TVHE USER CAN
OBTAIN A PERMANENT HARD COPY OF HIS PROGRAMS. THE RESPECTIVE
COMMANDS ARE *HASP'y 'PRINT®, *PUNCH'y ANO *DISPLAY?.

FINALLY THE USER MAY USE [INTERNAL CONMANDS WHICH
MANIPULATE THE CONTENTS LOGICAL TRACKS. HE CAN SELECY DATA
SETS USING *LINK®, READ A LOGICAL TRACK RECORD BY USING
®LOAD™, AND WRITE A LOGICAL TRACK RECORD BY USING "DAOL®.
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AYSIEN_QVERVIEW

WITH THE INSTALLATION OF THE MVT OPERATING SYSTENM ON
THE UH [BM 360/65, THE TVTIMESHARING SYSTEM DEVELOPED HERE FOR
USE WITH THE MODEL 50 BECAME OBSOLETE. A NEW SYSTEM, UHTSS,
IS NOW UNDER DEVELOPMENT AS A JOINT PROJECT OQF THE COMPUTING
CENTER AND THE ALOHA SYSTEM. UHTSS CURRENTLY UTILIZES 1I8M
226095y ANO SHIULD BE EASTLY ADAPTABLE TO ANY KIND OF
TERMINAL WE ACQUIRE.

UHTSS HAS A CONSOLE USER'S DATA FILE ST UCTURED YO
FACILITATE EDITING FROM THE CONSOLE. DATA SET> OF CARD
IMAGES CAN BE CREATEDy EXAMINED AND EDITED FROM THE CONSOLE
AND PRINTED, PUNCHEDs OR READ BY A CONSOLE OR BACKGROUND
PROGRAM, CONSOLE USER'S ODATA SETS CAN ONLY BE ACCESSED 8Y
UHTSS UTILITY ROUTINES, BECAUSE THEY DO NOVT USE A STANDARD
IBM ACCESS METHOD. THE SYSTEM MWILL ALSO BE ABLE TO USE
STANDARD IBM CS DATA SETS, BUT THE FULL FACILITY FOR THIS
WILL REQUIRE CONSIDERABLE TIME TO DEVELOP.

PROGRAMS CAN BE EXECUTED IN THREE MODES. FIRST, THE
VERY HEAVILY USED ROUTINES FOR DISPLAYING AND EDITING
CONSOLE USERS® DATA SETS WILL BE IN THE MEMORY ALL THE TIME.
SECONDLY, A PART OF THE MEMORY WILL BE AVAILABLE TO SHARE
AMONG CONSOLE USERS BY “SWAPPING™ TO THE DISK UNIT. THIS
WILL BE USED FOR VERY SHORT PROGRAMS AND INTERACTIVE
PROGRAMS. THIRDLYy A PERSON “ILL BE ABLE TO PREPARE A
PROGRAM IN MUCH THE SAME ANNER AS FOR GRDINARY BATCH
OPERATION AND SUBMIT IT TO THE BATCH OPERATION 8Y COMMANDS
FROM THE CONSCLE.

OUR OLD TIME-SHARING SYSTEM USED STANDARD BATCH
COMPILERS. IT IS NOT QUR INTENTION TO INCLUDE THIS FACILITY
WITH THE NEw SYSTEM, BUT T0 PROVIDE COMPILERS OR
INTERPRETERS ADAPTED PRIMARILY TO TIME~SHARING SYSTEMS. THE
BATCH COMPILERS ARE MOST GENEF L BUT ARE AWKWARD ..«0 SLOW
FOR USE WITH THE 2260. FUTHERMORE, THEIR USE WITH A
TYPEWRITER CONSOLE WILL BE MUCH MORE DIFFICULT. CURRENTLY, A
BASIC COMPILER AND A DESK CALCULATOR rACILITY ARE AVAILABLE.
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DAJA BASE O ERYIEN

THE PRELIMINARY DESIGN GOF THE LIBRARY MANAGEMENT wAS
BASEC ON A GRANDIOSE VIEW OF AN INFOKMATICN RETRIEVAL
SYSTEMe IT WAS CONDITIONED BY 1BM*S DATA MANAGEMENT SYSTEMS
AND IN PARTICULAR PARTITIONED DATA SETS. AFTER INVESTIGATING
THE PDS SCHEME, THE FOLLOWING CONCLUSION WAS DRAWN: IT WON'T
WORK, THE MAIN REASON FOR THIS STATEMENT WAS THAT THE PDS
SCHEME LACKEDC ODYNAMIC GARBAGE COLLECTION (WHICH IBM CALLS
DEGASSING). THUS THIS FIRST EFFORT IN SPECIFYING WHAT WAS
CESIREL NREFLECTED CNLY ASPIRATIONS ON THE GROSSEST OCALE.
YET, ITS LOGIC HAS PREVAILED WITHIN THE UHISS LIBRARY
SCHEME.

THE COMMAND STRUCTURE REFLECTED A MODEST ASPECT OF THE
PRELIMINARY DESIGN. THE COMMANDS PROVIDED SIMPLE FUNCTIONS,
MATNLY THOSE REQUIRED TO MANIPULATE CARD IMAGED DATA SETYS.
THE LIBRARY SCHEME WAS STRUCTURED TO THIS END.

THE DATA RASE STRUCTURE WAS A STRAIGHTFORWARD SCHEME
DESIGNED TO MINIMIZE DISK ACCESSES. THE RETRIEVAL SCHEME WAS
PREDICATED UPON THE EXISTANCE OF SEARCH KEYS. IN CRDER TO
ACCESS A SINGLE CARD THE FOLLOWING KEYS WERE AT ONE TIME
USED: THE JOB/ACCOUNTY NUMBER KEY, THE DATA SET NAME KEY, AND
THE CARD KEY. THIS LIBRARY PLAN DIFFERED FROM MANY VIME-
SHARING SYSTEMS BY NOT COPYING THE USER'S FILE ONYC A WORK
FILE, EDITING THAT FILE AND LATER RECOPYING THE EDITED ONE
ONTGC THE ORIG ~AL, BUT BY PERFORMING ALL EDITING IN-PLACE.

WITH THIS DATA BASEs SEVERAL ALGORITHMS WERE DELEVLOPED
TO MANAGE THE FILE. HALF OF THEM WERE QUITE NATURAL AND WERE
DESIGNED BEFORE THE IMPLEMENTATION. THE OTHER HALF WERE BORN
OUT OF NECESSITY.

THE XPL IMPLEMENTATION USED A HORRENDOUS COLLECTION OF
SUBROUTINES. THE BASIC CONCEPT PREVALENT THROUGHQUT THE
PROGRAM WAS THAT OF BLOCKS. BLOCKS WERE CREATED, MOVED ABOUTY
AND DELETED. THE VISUAL APPEARANCE OF THE PROGRAM WAS
DESIGNED TO PROVIODE A PICVYURE OF THE INTERNAL RELATIONSHIPS.
SINCE THE FLOW QOF CONTROL IS LINEAR, SOME EFFORT wAS
EXPENDED TO ULINEARIZE THE ALGGRITHMS. NOTE THAT BOTH ERROR
AND NORMAL EXITS WERE LOCALIZED.

THE LAST SEGMENT OF THE OATA BASE OVERVIEW IS THE FILE
MAINTENANCE ROUTINES. TWO OF THESE PROGRAMS USE THE DISK AS
A DIRECT ACCESS FILEs NOT A UHTSS LIBRARY FILE. THE OTHER
PROGRAM, ANLZOISK, IS STILL IN ITS [INFANCY. MUCH WORK IS
REQUIRED IN THE AREA OF DISK SPACE ACCOUNTING, OEAD STORAGE
MANAGEMENT s AND DATA SET REORGANIZATION.




SACKGROUND HISTORY

THE BASIC REASON FOR CHOOSING THE XPL SYSTEM WAS THAT
IT WAS A SYTEM THAT WE COULD UNDERSTAND, ALTER AND RE-
OESIGN. WE DID NOY WANT TO PATCH EXISTING COMPLIER SYSTEMS.

ALTHOUGH FORTRAN H WOULD HAVE GIVEN US THE MOST
EFFICIENT CODE, IVS STRING PROCESSING CAPABILITIES WERE NON-
EXISTANT. STRING MANIPULATION IS NOT A REQUISITE 8BUT ADCS TO
THE STRUCTURAL RELATIONSHIPS OF THE ROUTINES. PL/) WITH (TS
LIST PROCESSING WOULD HAVE BEEN PERFECT, HOWEVER, THE
OVERHEAD IN (INKAGEs ETV CETERA, WOULD HAVE BEEN A
DISADVANTAGE. WwifH THE IMPROVEMENTS AND THE COMMITMENT MADE
BY IBM, PL/1 HAS IMPROVED AND PERMHAPS WOULD HAVE BEEN THE
BEST CHOICE.

ANOTHER REASON FOR CZHOOSIMG XPL WAS BASED ON THE
OBJECTIVES OF THE PROJECT, NAMELY TO INVESTIGATE HIGHER-
LZVEL LANGUAGES FOR TIME-SHARING. OBVIOUSLY ONE MUST REVAMP
THE COMPILER IN ORDER TO PROVIDE THE PROPER STRUCTURING.
MANUFACTURER*S COMPILERS WERE CLEARLY T0O OIFFICULT TO
ALTER, MUCH LESS TO OBTAIN IN SOURCE FORM, OUR RECCURSE waAS
TO USE SMALL, FASY BOOTSTRAPPING COMPILERS. XPL WAS THE ONLY
ONE AVAILABLE AND IT HAD CONSIDERABLE DOCUMENTATICN.

THE ONLY CHANGE TO THE COMPILER, TO DATE, WAS THE
ADOITION OF A SIMPLE EDITOR FACILITY. MOST SYSTEMS UPDATE
THE MASTER FILE, PRODUCE A N{7Y MASTER FILE, AND THEN COMPILE
THE NEW MASTER FILE. THIS INVOLVES AN EXTRA PASS THROUGH THE
SOURCE AND EXTRA DISK/TAPE STORAGE. [T WAS CLEAR THAT THE
COMPILER COULO BE EASILY MODIFIEC TO PERFORM THE MERGE AND
COMPILE ATV THE SAME TIME. IN THIS MANNER A NEW MASTER FILE
NEEC NOT BE CREATED UNTIL ALL THE CHANGES WERE DEBUGGED.

THE UPDATE PROCESS INVOLVES A SERIES OF JZMERGE CARDS
AND SETS OF UPDATE CARDS. A SET OF UPDATE CARDS IS THE GROQUP
OF SOQURCE CARDS BETWEEN A PAIR OF RMERGE CARDS. THESE SOURCE
CARDS CONTAIN THE MNORMAL XPL SOURCE STATEMENTS WITHOUT ANY
OTHER REFINEMENTS.

ALTHOUGH THE SMERGE CARDS ARE QUITE PRIMITIVE, THE
BASIC FUNCTION HAS PROVEN INVALUABLE IN OQUR ODEBUGGING. FCR
ONE THING, WE 00 NOT NEEO TO LUG BOXES OF CARDS TO BE
AANGLED IN THE READER., SECONDLY, WE NEED LESS OS INTERACTION
WITH RESPECT TO OO0 CARDS [IF WE USE SIANDARD UPDATE
PROCEDURES. FINALLY, LESS SPACE ON THE OISK IS REQUIRED
SINCE ONLY *“GOOO™ VERSIINS WILL BE THERE.
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DAIA SEX MANAGEMENI COMMANDS

THE FOLLOWING COMMANLDS MANAGE THE USER'S DATA SETS.
THEY MAKE AUXILIARY STORAGE AVAILABLE TO THE USER FOR DATA
OR PROGRAM RETRIEVAL.

CONMAND PARAMETERS REMARKS

SELECT CATA SET NAME THE SELECTED OLO DATA SET IS
USED FOR ENSUING CCMMANDS SUCH
AS DISPLAY, EDITING COMMANOS,
OGR INPUT FOR A COMPILER OR
CTHER PRCGRAM,

CREATE DATA SET NAME CREATE A NEW DATA SET IN THE
CONSOLE USERS DATA FILE, AND
SELECT IT. THE DATA SET wiILL BE
AUTOMATICALLY SCRATCHED AFTER
AN ELAPSED PERIOO OF 30 DAYS.

NAME OLD NAME, NEW NAME RENAME DATA SET. THIS COMMAND
IS USEFUL WHEN A PROGRAMMER
OEVELOPES A ROUTINE IN A CATA
SET °*TEST'., WHEN HIS IS FINALLY
FINISHED OEBUGGING TO PROGRANM,
HE CAN CHANGE THE NANME TQ
*EIGEN®.

SCRATCH DATA SET NAME SCRATCH THE OATA SET FROM THE
LIBRARY. LF THE DATA SET HAS
BEEN CREATED AND SCR.LTCHED
WITHIN A WEEKXK THEN THE USER
WILL NOT BE CHARGED FOR THE
AUXILIARY STORAGE SPACE.

EXAMPLES OF EACH COMMAND FOLLOWS: NOTE THAY THE
COMMANDS MAY BE ABBREVIATED AND THAT ONLY THE FIRST 8
CHARACTERS OF THE OATA SETV NAME ARE USED.

SELECY JORN
CREATE PETE
NA ICLO UNEW;

SCR MANY
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QISPLAY COMMANDS

THE FOLLGWING COMMANDS RELATE TO DISPLAY FUNCTIONS. A7V
ALL TIMES THE OPERATION IS ON THE LAST SELECTED DATA SET,
AND FURTHERMORE, THE SYSTEM KEEPS TRACK OF THE LASY RECORD
WHICH WAS REFERENCED BY A DISPLAY OR EDITING COMMAND., THEN A
RECORD CAN BE DESIGNATED I[N ANY OF SEVERAL WAYS.,

DISPLAY IF NO PARAMETER IS GIVEN,
STEP=1 IS ASSUMED.

DISPLAY ALL DISPLAY ALL THE DATA SETS WITH
THE SAME JOB NUMBER.

OISPLAY COATA SETS DISPLAY ALL DATA SETS wlITH THE
SANME JOB NUMBER AND USER'S
NAME.

DISPLAY FIRST DISPLAY THE FIRST RECORD IN THE
DATA SET,

OISPLAY KEY=X DISPLAY THE RECORD wHOSE KEY IS

X (1 T0 6 CHARACTERS)., NOTE
THAT * 1* IS NOT THE SAME AS
*0l*. IN FACT '000001°* IS NOTY
THE SAME YOO.

DISPLAY LASY OISPLAY THE LAST RECORD IN THE
DAYA SET.

O1SPLAY NUMBERaN GISPLAY THF wiH RECOPD IN THE
DATA SET.

DISPLAY STEP=N DISPLAY THE NTH RECORD AFYER

THE LAST RECORD REFERENCED {OR
BEFORE IF N IS NEGATIVE). IF
THE NTH RECORD IS NOT  wlTMIN
THE SAVE OISK RECORD, TME NTH
RECORD BECOMES THE LAST CARD OF
THE DISK RECORD (OR THE FIRST
ONE) .

DISPLAY SURF O1SPLAY YOUR JOB/ACCQUNY
NUMBER , NANE, [IOCCUNTS, CPU
SECONDS, OATA SET NARE, AND
CURRENT KEY.

DISPLAY TEXT='XXX? SEARCHy STARTING FROM THE LASTY
RECORD REFERENCED, FOR THE
CHARACTER STRING XXX, AND
OISPLAY THE RECURD WHICH
CONTAINS IT.
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D15PLAY CONMANDS

TGO ANY DISPLAY COMMAND, ANOTHER PARAMETER MAY BE ADDED
WHICH IS A NUMBER WHICH DESIGNATES HOW MANY RECORDS SHOULD
BE DISPLAYED (IF MORE THAN ONE}. IF 'OU 00 NOT KNOW HOW MANY
RECORDS ARE Oh THE SELECTED DATA SET °*LAST® IS THE SAME AS
99999, FOR EXAMPLEsy YO OISPLAY RECORDS 10, 11y 129 AND 13 OF
THE SELECTED DATA SET USE THE FOLLOWING COMMAND:

OISPLAY NUMBER = 10, 4

TO SUBMIT A JOB FOR BAYTCH PROCESSING ONE ISSUES THE
WHASP® (CMMAND. THE PARAMETERS FOR "HASP™ ARE THE SAME AS
THOSE FOR "“DISPLAY®, THE ENTIRE OS JCL MUST BE PASSED WITH
THIS COMMAND. FOR EXAMPLE:

HASP FIRST LAST

WPRINT™ ANC “PUNCH® MAY REPLACE THE “DISPLAY"™ VERB.
WPRINT® ROUTES THE RECORO TO BE PRINTED WHILE "PUNCH™ ROUTES
THE RECORD 1IC Bt PUN{HED. THE SYSTEM WILL [INSERT THE
APPROPRIATE JCL CARDS VO ACHIEYE THIS FUNCTION AND SuBMITY
THE J0BS TO THE HASP SYSTEM. THUS THE FUNCTIONS (PRINT AND
PUNCH) ARE LIMITED TO 2000 LINES AND 1000 CARDS. FCR
EXAMPLE:

PRINT TEXT = ®*AN APOSTROPHE ** IS OK.*'**

NOTES: TO TERMINATE A DISPLAY IN EXECUTION, CAUSE AN
INTERRUPT. IF THIS " JTERRUPT IS DEVECTED BY THE SYSTEM, THE
OISPLAY WiILL BE TERMNINATED. ULIXKE THE (VERALL COMMAND
STRUCTURE ONLY THE FIRST LETTER OF KEY WORDS ARE EXAMINED.
Sa1 AND S ARE OIFFERENT BECAUSE THE FORMER IS A KEYWORD
(SIGNALLED BY THE EQUAL SIGN) AND THE LATTER IS A POSITIONAL
PARANETER. FINALLY, YO TERMINATE THE COMMAND SCANNER, ENTER
A SEMI-COLON ;). THIS IS PARTICULARLY USEFUL FOR 2260°*S
wlTH EXTRANEQUS OATA ON THE SCREEN,
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EQIIANG LOHMANODS

FOR THE ECITING COMMANDS, EA&CH RECORD IN THE DATA SET
MUSY CONSISY OF A SIX CHARACTER KEY FOLLOWED 8Y 72
CHARACTERS OF INFORMATION SUCH AS FORTRAN STATEMENTS OR
DATA. UTILITY PROGRAMS WILL BE AVAILABLE TO READ A CARD DECK
INTO A DATA SET OR VICE VERSA. IN THAT CASE, IN READING, THE
FIRST 72 COLUMNS WILL BE USED AS DATA, ARND THE LAST &
COLUMNS AS KEY, AND ON PUNCHING THE SAME FORKAT Wjill BE
USED.

DELETE RECORD KEY DELETE THE DESIGNATED RECOROD.

DELETE FIRST KEY, LAST KEY DELETE RECORDS FROM THE FIRST
KEY TO THE CLAST XEY, INCLUSIVE.

OELETE DELETE THE LASY RECORD
ACCESSED, E.G. THE LAST RECORD
OISPLAYED.
IN SIX CHARL_TER KEY ENTER THIS RECORD IN THE DATA
FOLLOWED 3Y 72 SET:
CHARACTER RECGRD A) IF THERE ARE NO CTHEK

RECORDS wITH THIS XEY, A5 A NEW
RECORD. OR,

B) IF ONE EXISTS wWlTH THIS
KEY, AS A REPLACEMENT.

IN OPDER TO LIMIT THE ENTRY TO
NO MORE THAN 80 CHARACTERS,
THIS COMMAND HAS A\ DIFFERENY
FORMAT FROM GTHERS:

1) THE TWO LETTER COMMAND

H[NH
2) A XEY
3) 72 CHARACTERS OF TEXT

NOTE: THE KEY IS A STRING OF
ONE TO SIX CHARACTERS. THE KEY
WitL BE RIGHT-JUSTIFIED IF THE
KEY IS LESS THAN SIX CHARACTERS
(LEADING BLANKS ARE INSERTED
INTO THE KEY TO MAKE IT SIX
CHARACTERS). THE NEXY CHARACTER
AFTER THE FIRST BLANK STARTS
THE TEXT. IF THE KEY IS OF 6
CHARACTERS THEN THERE MUST BE
NO INTERVENING BLANKS BETWEEN
“IN® AND THE KEY, AND BETWEEN
THE KEY AND THE TEXT,
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THE FOLLOWING COHKMAND ALLOWS THE USER TO ENYER INSERT
RODE, INSERT MODE TAKE3S ANY INPUT WITHOUT SCANNING FOR UHTSS
COMMANDS AND INSERYS THESE RECORDOS ACCORDING TO THE KEY
GENERATION FUNCTION, THE NORMAL MODE OF TERAMINATION IS AN
ENCOUNTER WETH THE SENTINEL.

INSERT FIRST KEY, ENTER THE FOLLUOWING RECORDS
INCREMENT, INTO THE ODATA SET AUTOMATICALLY
SENTINEL GENERATING THE KEYS. THIS

PROCESS WILL STOP WHEN THE
SENTINEL 1S ENCOUNTERED.

THE “FIRST KEY™ IS A NUMERIC
STRING {ONLY 0 T0O 9 ARE
ALLOWED) .

THE NEXT RECORD WILL HAVE A Kty
WHICH IS THE PREVIOUS KEY PLUS
THE “INCREMENT®,

THE "SENTINEL®™ IS A STRinG OF
UP TO 8 CHARACTERS. THE ZEFAULT
STRING IS (fSTQR ____ ', ThE

FUNCTION OF THE SENTINEL (S TQ
TERMINATE THIS HGOE aoF
INSERTVION. THE FIRST 8
CHARACTERS OF THE RECORD AKE
EXAMINED BEFORE IT IS EINSERTED.
IF THE SENTINEL STRING s
ENCOUNTERED, THE PROCESS STOPS.

INSERY  BASIC» THE STRING °*BASIC' MUST APPEAR
SENTINEL TO ENTER THE INPUT BASIC MODE.
IN THIS MODE THE BASIC
STATEMENT LABEL BECOMES THE KEY
OF THE CARD., THE SENTINEL
STRING IS AS THE PREVIOUS
INSERT COMMAND.

NOTE THE BASIC LABEL MUST OCCUR
WITHIN THE FIRST 8 COLUMNS. THE
FIRST BLANK TERMINATES THE SCAn
OF THE LABEL. THE NEXT
CHARACTER STARTS THE TEXT
STATEMENT, IF THERE IS NO KEY
WITHIN THE FIRST 8 COLUMNS, THE
INSERT MODE IS TERMINATED.
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ISTERUAL COMBANDS

THE FOLLOWING

COMMANDS GENABLE SPECIAL SERVICES FOR

PROGRAMS EXECUTING IN THE USER AREA.

LINK DATA SET
LOAD IMDEX
DAQL KEY

SELECYS YHE DATA SEY AND
TRANSFERS COXTROL INFORMATION
TQ YHE USER?S BUFFER.

READS IN THE LOGICAL TRACK OF
THE "L INKED" DATA SEY
CORRESPONDENG YO  THE 1INDEX
VALUE. THE AREA MUSY HavE 1ITS
ADDRESS IN AREALOC AND BE 3536
8YTES.

WRITES A LOGICAL TRACK HITH THE
CORKESPONDING KEY, THE AREA
MUST HAVE ITS  ADDRESS IN
AREALOC AND BE 3536 BYTVES.

THE FOLLOWING COMMANDS ARE A RESULY OF IMPROVEMERTS T0
THE DESIGN EXTENDING THE FLEXEIBILITY OF THE SYSTEM,

ALLOCATE

FREE

REMOVE

ALLOCATES A DATA SET NODE 7O A

TERMINAL, PROVIDING THE USER
ACCESS TO MORE THAN ONE DATA
SET. (NOY ISSUED AS A COMMAND).

FREE ALL DATA SET NODES EXCEPT
THE LAST ONE. ({SINCE (T IS
PERMANENTLY ASSIGNED 70  THE
TERMINAL).

REMOVE A TERMINAL REQUEST FROM
MY QUEUE PROPERLY. (RESULT OF
2260 IMPROVEMENTS).

TRt T T
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RAJA_SEI_ASSIGNMEN]

DURING EXECUTION A PROGRAM MAY REFERENCE UP TO SEVEN
DIFFERENT DATA SETS. SEQUENTIAL, 80 BYTYE RECORD 170 IS
ACCCMPL ISHED 8y USING INPUT(1)e OUTPUTLL}y INPUTIL2),
ouUTPUT(2). DLRELT ACCESS, 3000 BYTE RECORD I/0 IS
ACCOMPLISHED BY USING FILE(1l)y FILE(2) OR FILE(3}). DEFAULY
DATA SET ASSIGMMENTS ARE PROVIODED TO SATISFY NORMAL
EXECUTION CONDITIONS. THEY ARE AS FOLLOWS:

EILE REEAULT
ouTPUTIL) TERMNINAL
INPUT(2) HOST RECENTLY SELECTED DATA SET

BASIC WUSES INPUTI2) AS THE SOURCE OF THE PROGRAM TGO BE
COMPILED. CONSEQUENTLY. THE MOST RECENTLY SELECTED DATA SET
PRIOR TO EXECUTING BASIC WILL BE AUTOMATICALLY SECECTED FCR
COMPILATION. THE FIRSY TIME AN UNSPECIFIED FILE [s
REFERENCED FOR AN 1/0 OPERATION, THE USER IS REQUESTED YO
DEFINE THE DATA SET BY THE MESSAGE

SPEC.~Y DATA SET FOR XXX.

HHERE XXX IS THE REFERENCED FILE. TO SPECIFY THE DATA SET,
TYPE IN THE OATA SET NAME ANO PRESS "ENTER". THE DATA SET
SPECIFYIED WILL BE SELECTED AND USED FOR ALL SUBSEQUENT
OPERATIONS ON THAT FILE. TO SPECEFY THE TERMINAL AS THE DATA
SET FOR ANY FILE, TYPE IN %//™ AND PRESS ™MENTER™, AT THE
TERMINATION OF EXECUTION, ALL REFERENCED DATA SET wILL BE
CESELECTED AND KEPT.

TO PREVENT DEFAULT ASSIGNMENTS, TYPE IN "U™ AFTER THE
PROGRAM NAME TO BE EXECUVED; SEPARATED FROM THE PROGRAM NAME
BY BLANKS JOR A COMMA,
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2IBUGCIURE

THE UHTSS/2 LIBRARY STRUCTURE ALLOWS VARIOUS TYPES OF
OATA SETS INCLUDING PARTITIONED DATA SETS, SEQUENTIAL DATA
SETS AND DIRECT ACCESS DAVA SEVS. EACH OF THESE DATA SETS
MAY CONTAIN SEVERAL USER LIBRARIES OR THERE MAY BE A ONE TO
ONE CORRESPONUENCE. THE ALLOCATION OF THESE DATA SETS (IS A
FUNCTION OF THE UHTS5S/2 MANAGEMENT.

PUBLIC LIBRARIES ARE DATA SETS THAT ARE MAINTAINED B8Y
THE UHTSS/2 SYSTEM AND ARE AVAILABLE VO A LARGE NUMBER OF
USERS WITH RELATIVE SECURITY., PRIVATE LIBRARIES ARE DATA
SETS MAINTAINED B8Y THE USERS THEMSELVES AND ARE ALLOCATED (N
COOPERATION WITH THE UHTSS/2 GROUP. THE SECURITY OF THESE
DATA SETS S USER DEFINEDs (EITHER USING THE SYSVEM SCHEME
OR PROVIDING THEIR OWN  PASSWORD PROCESSOR) . GARBAGE
COLLECTION ON PRIVATE LIBRARIES IS A RESPONSIBILITY OF THE
USERo WHILE GARBAGE COLLECTION ON PUBLIC LIBRARIES IS A
RESPONSIBELITY OF UHTSS/2. USERS WITH PRIVATE LIBRARIES MAY
USE OPERATING SVSTEMS FUNCTIONS YO MAINTAIN AND UPDATE THEIR
FILES IF THESE SYSTEMS FUNCTIONS ARE CAPABLE OF SUCH
MAINTENANCE. UHTSS/2 IS NOTY REQUIRED TO  MAINTAIN
COMPATIBILITY WITH ANY PRIVATE FILES, HOWEVER THOSE FILES
THAT ARE CURRENTLY UHTSS/2 COMPATIBLE WILL BE COMPATIBLE
WITH FUTURE VERSIONS OF UHTSS/2.

EACH USER LIBRARY MAY HAVE ASSOJVIATED PROGRAMMER'S
LIBRARIES. YHE PROGRAMMER®'S LIBRARIES MAY CONSIST OF MANY
DATA SETS EACH OF WHICH MAY CONTAIN MORE THAN ONE MODULE.
THE USUAL CASE IS CME MODULE PER OATA SET PER PROGRAMMER
LIBRARY, EACH MOOULE MAY HAVE MORE THAN ONE MEMBER, THES IS
THE CASE FOR A MODULE THAT IS A PDS.
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UHISS/2 LIRECIQSY

THE OIRECTORY IS A TABLE OF CONTENTS OF ALL MODULES
WITHIN THE PUBLIC LIBRARY OR INDICATORS TO THESE MODULES
PROVIOING SUCH [INFORMATICN. THIS FACILITY [S REQUIRED FOR
USERS SINCE THEY DC NOV HAVE EASY ACCESS TO THE LIBRARIES IN
GENERAL. USERS MUST BE ABLE TQ HAVE ALL DATA SETS ASSOCIATED
TO THEIR ACCOUNTS LISTED YET LOCKING OUT THOSE WHO DO NOT
HAVE THE SAME ACCOUNT. THE USER IS REQUIRED TG KEEP TRACK OF
HIS PRIVATE LIBRARY. UHTSS/2 HWILL NOT SEARCH PRIVATE
LIBRARIES IN GCRDER TO MAINTAIN THEIR INTEGRITY,

UHISSZ2 SYSTEMS LIBRARLIES

THE TwO PUBLIC UHTSS/2 SYSTEMS LIBRARIES ARE
LOADLIB; A POS WHICH CONTAINS ALL UHTSS/2 MONITOR RGOUTINES
AND USER'S PUBLIC LOAD MODULES, AND UHTSS/2 USERLIB, A
DIRECT ACCESS DATA SET WHICH CONTAINS USER PROGRAMS IN
EITHER SOURCE OR OBJECT FORM AND A LINITED NUMBER OF USER
DATA FILES (RESTRICTED TO SEQUENTIAL CARC IMAGE DATA THAT IS
NORMALLY PASSED THROUGH THE SYSIN DATA SET).

UHISS/2_LOADLIB

THE UHTSS/2 LOADLIB IS A PARTITIONED DATA SET, POS,
WITH A PRIMARY ALLOCATION OF S50 CYLINDERS. ANY USER MAY
ACCESS THIS LIBRARY SINCE THE LINKEDIT SYSLIB DO CARD WILL
POINT TO THIS DATA 5SET, I[.E. THE LIBRARY WILL BE
CONCATENATED TO LOAD.SYSLIB, THIS LIBRARY WILL BE READ-ONLY
EXCEPT UNDER SPECIAL CONDITONS. THE SPECIAL CONDITIONS WILL
BE GOVERNED 8Y THE UHTSS/2 MANAGEMENT TO EFFECTIVELY
SUPERVISE THE LOAD MODULES AND SCRUPULOUSLY RECGVER THE
UPDATE PGM OPERATES BY EXAMINING THE MODULE SPECIFIED AND
THE CPTIONS.
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UHTSS/Z2_USERLIB

THE UHTSS/2 USERLIB IS A DIRECT ACCESS OS DATA SET OF
SO CYLINDERS. ONLY USERS WHC HAVE THE PROPER PASSWORD MAY
ACCESS THIS LIBRARY., LOCK~CUT FEATURES LIKE READ-ONLY TO ANY
JOB NUMBER OR TO NO OTHER JOB NUMBER OR TO NO OTHER
PROGRAMMER NAME WILL BE IMPLEMENTED. ONE PASSWORD SCHEME IS
JOB NUMBER CONCATENATED WNWITH PROGRAMMER NAME CONCATENATED
WITH THE MODULE NAME. ADDITIONAL FLAGS WILL BE SET WITHIN
THE MODULE TO [INDICAYE ITS OTHER LOCK-OUY FEATURES. THE
ACTUAL STRUCTURE OF THE USERLIB FOLLOWS:

A MODULE IS A LOGICAL RECORD.

A LOGICAL RECORD IS ONE OR MORE PHYSICAI TRACKS OF AN
IBM 2316 DISK UNIT, WHICH HAS A DATA TRANSFER RATE OF
111 MS PER TRACKy ASSUMING THE AVERAGE SEEK AND
ROTATION TIME. A PHYSICAL TRACK CONTAINS 7200 BYTES., (F
THE LOGICAL RECORD CONTAINS MORE THAN A TRACK, A CHAIN
POINTER wWILL BE SET.

A LOGICAL RECORD CONSISTS OF ONE OR MORE LOGICAL
MEMBERS. A LOGICAL MEMBER HAS THREE FLAGS, THE LANGCUAGE
FLAG, THE FORMAT FLAGy AND THE TYPE FLAG. THE LANGUAGE
FLAG INDICATES WHETHER THE MEMBER [S A FORTRAN PROGRAM
OR SOME OTHER HIGH-LEVEL LANGUAGE. THE TYPE FLAG
INDICATES WHETHER THE MEMBER IS SOURCE DECK., AN OBJECT
DECKy OR A DATA DECK. THE FORMAT FLAG INDICATES FORMAT
OF THE MEMBER, WHICH [S EITHER CARD IMAGE, PRESSDECK,
OR FREFFORM,

IS EXACTLY AS A CARD WOULD APPEAR, 80 BYTES
OF EBCOIC INFORMATION.

PRESSDECK IS A COMPRESSION OF AN ACTUAL CARD WITH
STRINGS OF THE SAME CHARACTER COMPRESSED INTO 3 BYTES
OF CODED INFORMATION.

ALLOWS HIGH-LEVEL LANGUAGES TO BE EXPRESSED IN
A SIMPLE SYNTAX., THIS FORMAT ALLOWS THE USER SOME
INDEPENDENCE OVER HIS TERMINAL DEVICE AND FREES WIM
FROM FIXED FORM WHERE COLUMN 7 IS NOT READILY VISIBLE.
WHEN A PROGRAM [N FREEFORM IS PASSED TO A COMPILER,
UHTSS WILL REFORMAT THE DATA INTO ACCEPTABLE FORMAT,
NAMELY PROPER COLUMNS AND SO FORTH. THE FREEFORM SYNTAX
IS SPECIFIED IN BACKUS NAUR FORM. NOTE THAT STRING IS
ASSUMED TO BE THE CORRECY SEQUENCE OF CHARACTERS
ALLOWED B8Y THE HIGH=-LEVEL LANGUAGE.

<LABEL> 3= <NULL> | <STRING> | <LABEL>:
CCOMMENT> := ¢ <STRINGY

CSTATEMENT> := <STRING> | <CONMNENT>

CSENTENCE> := <LABEL> <STATEMcNTD;

<PROGRAM> 1= CSENTENCE> | <PROGRAM> <SENTENCE>
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SUMMARY OF FLAGS
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LHISS/2 UPDAIE

THE FUNCTIONS OF THE UPOATE PROGRAM ARE INCLUDED IN THE

FOLLOWING LIST:

l.

2.

3.

4.

Se

6.

7.

INTERROGATE THE INPUT DATA SET WHICH MAY BE A PDS OR AN
ISAM FILE.

POSITION ODATA SET AT A DESIRED LINE NUMBER OR CHARACTER
STRING.

UTILIZE THE WORK AREA DATA SET TO OPTIMIZE THE OTHER
FUNCTIONS.

PROVIDE RECOVERY MECHANISMS FOR RETRIEVAL OF FILES
AFTER SYSABEND.

ADO OR DELETE CHARACTER STRINGS WITHIN THE GIVEN TEXT,

OQUTPUT TO THE USER RESULTS OF INTVERROGATION
(HARDCOPY/DISPLAY) .

EDIT VTEXTS BY REPLACING ONE STRING FOR ANOTHER STRING
THROUGHOQUT THE TEXT.

ACCIDENTAL DELETIONS OF MODULES:

If A PROGRAM [0 IS SPECIFIED, UPDATE PGM ATTACMES
IT AND WAITS FOR ITS COMPLEVION. NOTE THAT THE PROGRAM
MUST RESIOE IN THE LIBRARY SPECIFIEO. IF NO LIBRARY IS
SPECIFIEC, UHTSS/2 LCADLIB IS USED. IF NO PRUOGRAN 1D IS
SPECIFIED, THE UPDATE PGM ATTACHES A MODULE wHICK WILL
OPTIMIZE THE FUNCTIONS BY USING THE BEST ACCESS METHOD
FOR THE GIVEN [NPUY DATA SET AND WORK AREA.
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MANAGEMENT JTECHNIQUES

TIME

ALLCWS THE SOPHISTICATED USER TO SAVE

SELECTIYE LOADING
8Y ELIMINATING RECOMPILATIONS AND SOFTWARE GENERATION.

SUPPOSE USER X HAS HIS FORTRAN PROGRAM [N SOURCE
FORM. THE PROGRAM CONSiSTS OF MAIN ROUTINE AND 3
SUBROUTINES, SUBL, SUB2, AND SUB3. NOTE THAT MAIN CALLS
SUBL WHICH CALLS SUB2 WHICH CALLS SUB3 WHICH CALLS
MULREG. HE MHAS COMPILED ALL OF THE MEMBERS OF THE
MODULE AND SAVED THEM IN ANOTHER MOODULE, SAY 0BJTMOD.
BUT MULREG HAS BEEN WRITTEN AND DEBUGGED BY USER Y AND
WAS [ENSERTED INTO THE PUBLIC LIBRARY. ASSUME THAT sSuB2
HAS A BUG IN IT . THE PROBLEM [S HOW DOES USER X
CORRECT SUB2 AND EXECUTE THE PROGRAM AGAIN.

THE SOLUTION IS GIVEN [IN A PROTC-TYPE OF TkE
COMMAND LANGUAGE. NOTE THAT MULREG IS AUTOMATICALLY
LINKED WITH USER X*S PROGRAM.

UPDATE 0400.X.FORTMOD.S5UB2

. UPDATE SEQUENCE AS REQUIRED.
FORY 0400.X.FORTMOD. SUB2

SAVE 0400.X.08JTMOD.SUB2

INCLUDE 0400.X.08JTHOO

ENTRY MAIN

XEQ

AN EXTENSION OF THE XEQ COMMAND will ALLOW THE
USER "0 COMPILE, LOADs» AND GO WITH A SINGLE
INSTRULTION. SUPPOSE USER X HAS A MOOULE wlTH 13
NEMBERS. THE FIRST MEMBER IS VTHE FORTRAN MAIN FROGRAM
IN SOURCE FORM, THE SECOND MEMBER IS A FOATRAN
SUBROUTINE IN OBJECT FORM, AND THE THIRD MEMBER S DAVA
IN CARD INMAGE FORMAT.

THE INSTRUCTION XEQ . MYNMOD IS SQUIVALENT TO ThE
FOLLOWING INSTRUCTIONS. LET THE MODULE NAME BE "MY«00"
AND THE McMBERS BE ®MAIN,® "SUB,® AND ™SYSIA.™ NOTE
VHAT  ®SYSIN®™ wWOULD BE AUTOMATICALLY INSERTED INTO THE
INPUY STREAM,

FORY 0400 X MYMOD.MAIN
INCLUOE U600.X.MYNOD.5UB
ENTIRY MAIN

XEQ
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SMIICH NAME IS A TECHNIQUE THAT ALLOWS THS RECOVERY OF
MODULES THAT HAVE BEEN DELETED. WHEN AN OLD MEMBER OF A
MOOULE IS UPDATED, ITS NAME IS CHANGED AND IT IS NOT
SCRATCHED. THE NEw MEMBER IS INSERTVED WITH THE PRGPER NAME.
IN THIS MANNER, THE GARBAGE COLLECTOR MAY RETRIEVE *DULES
THAT HAVE BEEN ACCIDENTLY LOST. A PROBLEM IS THAT AN 11:USUAL
AMQUNT OF DEAD SPACE IS CREATED, SO SHOULD Tr& UHTISS
MANAGEMENT ALwAYS SCRATCH OLD MOOQULES AT THE END GF a STEP,
OR SHOULD IV ALWAYS SAVE MODULES UNTIL THE END QF THE JOB.

PASSMORD JSECURLIY ALLOWS THE USER LOCK-QUT OF USERS WHO
00 NOT SHARE THE SAME J0OB8 NUMTER OR OTHER ESOTERIC
CONVENTIONS. THE PROPOSED TECHNIQUE IS A MEYHCD OF ©* -SWORD
SECURITY, WHERE THE PASSHWORD IS THE CONCATENATED STRIMNG OF
CHARACTERS INCLUDING THE JOB NUMBER, THE PROGRAMMER®S NAME,
AND THE MODULE NAME. THE NEXT LEVEL OF PROTECTION IS TO
INCLUCE A MCDULE PASSWORD AND FINALLY THE MEMBER PASSWORD.
BUT THERE IS STILL A NEED FOR THE ABILITY TO ALLOW READ-ONLY
TO ALL USERS wHO KNOW THE PASSWORD AND FINALLY TO CNLY USERS
wHO HAVE THE SAME JOB NUMBER AND PROGRAMMER NAME AND [INME
PASSWORD. IN ThE HIERARCHIC STRUCTURE, THERE IS A SI4PLE
ALGORITHR TO DETERMINE THE LOCKR-CUT MECHANISM, NAMELY AT
EACH LEVEL OF LIBRARY STRUCTURING PROVIDE A FLAG TO INDICATE
[TS RELATIVE PROTECTION. OTHER TECHNIQUES ARE DEVELOPABLE,
BUT THE PREVIOUS METHOD IS THE SIMPLEST.

FOR PRIVATE LIBRARIES, A SIMPLE MECHANISM FOR SECURITY
IS TO SPECIFY THE DDNAME TO BE THE SAME NAME OF A PASSWORD
PROCESSOR, A LOAD MOOULE RESIDING IN UHTSS/2 LOADLIB. WHEN
THE USER SPECIFIES TVTMIS DONAME FOR THE UMTSS/Z ALLOCATOR,
THE ALLOCATOR wWILL USE THAT ODNAME AS THE ENTRY POINT NAME
AND ATTACH 1T FROM LOADLIB. THE USER PASLWORD PROCESSOR CAN
THEN INTERROGATE THE USER AND REVURN HIS STATUS., ME IS
EITHER ALLOWED TO USE THE DATA SET ENVIRELY, OR ONLY SONME
MEMBERS, OR NOV AT ALL, OR THE SYSTEM SHOULD INVESTIGATE
IMREDIATELY THAT SOMEONE 17 ATTENPTING TO BREAK INTO MIS
L IBRARY,
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APEBENDIA:

USER PROGRAMS EXIST IN ONE OF THREE FORMS:

le SOURCE EORM IS THE CARD-IMAGE INPUT TO HIGR-LEVEL
LANGUAGES SUZH AS FORTRAN AND ASSEWBLER.

2. O0BJFCT_ECRM IS THE CARD-IMAGE QUTPUT OF HIGH-LEVEL
LANGUAGES, I.E. RELOCATABLE BINARY FORM,

3. LOAD_EQRM 1S THE OUTPUT OF THE LIKKAGE EDITOR, [.E.
A COMPACTED RELOCATABLE BINARY FORM.

OBJECT OR LOAD MODULES (PROGRAMS IN OBJECT OR LOAD
FGRM) ARE USED YO AVOID RECOMPILATION AND ARE GENERALLY
DEBUGGED ROUTINES. THE USE OF THESE MODULES MWILL DECREASE
THE LINKAGE EDITOR®S TIME, LOAD MODULES ARE THE MOST DESIRED
FORM BECAUSE THEY ARE LINKED FASTER, B8UT SUFFER THE
DISADVANTAGE OF REQUIRING DIRECT ACCESS ALLOCATION.

iy PR A s s (P e e e s
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DATA BASE STRUCTURE, APRIL 1, 1949
SIRVCTURE OF QS/MNY ZMPLEBENTATION
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DESCRIPUION QF QS/MYY IMPLEMENIATION

UHTSS USERLIB IS A COLLECTION OF USER LIBRARIES (DATA
SETS) FOR THE UHTSS PROJELY. [ITS ORGAWIZATION IS DIRECT,
PARTITIONED, ANO INDEXED SEQUENTIAL TO MININIZE DISK SEEK
TIMEs, TO REDUCE DiSK READ/WRITES, AND TO EFFICIENTLY UTILIZE
DISK SPACE. IT IS DIRECT BECAUSE ANY MEMBER OF ANY USER
LIBRARY IS ACCESSIBLE GIVEN ITS ADDRESS. IT IS PARTITIONED
BECAUSE LIBRARIES ARE DIVIOED LOGICALLLY HWITHIN THE USERLIB.
FINALLY, IT IS INDEXED SEQUEMTIAL BECAUSE ANY USER MEMBER IS
SEQUENTIALLY CRGANIZED WITH A KEY.

THE PHYSICAL ORGANIZATION OF THE UNKTSS USERLIB IS
NEITHER LIMITEDC TO ONLY A SET OF CONTIGUOUS CVLINDERS NOR
LIMITED TO A SINGLE DISK PACK. UHTSS USERLIB IS COCRGANIZED
AND S50 STRUCTURED THAT IF IT RESIDES ON A DEDICATED DISK
PACK, ARM CONTENTION AND SEEK TIMES WILL B8E KEPT AT A
MINIMUM. THE PRESENT [MPLEMENTATION OF USERLIB IS 7O MAKE 1IT
AN OS DIRECT ODATA SEV WITH HMALF TRACK BLOCKS. EACH HALF
TRACK BLUCK IS CALLEC A LOGICAL TRACK, LT, AND IS
CONSECUTIVELY NUMBERED. THE NUMBER OF LOGICAL TRACKS IS
FORTY TIMES THE NUMBER OF ALLOCATEO CYLINDERS. NOTE THAT
ONLY THE PRIMARY EXTENT IS CONSIDERED., THE DISK ADDRESS OF
EACH LOGICAL TRACK IS COMPUTABLE FROM THE LOGICAL TRACK
NUMBER, LT#, writ <E CYLINDER=LY#/40, TRACK=MOO{(LT#,40}/72, AND
RECORD=MODILT#,2)¢1l. NOIE: HEREAFTERy DAVA SETS WILL REFER
TO USER DATA SETSs NOT THE USERLIB DATA SEY.

THE MAJOR REASON FOR HALF TRACK RECORCS IS THAT THE
UPDATE PROCESS WILL BE COMPLETED IN 1 1/2 REVOLUTIONS; 172
REVOLUTION TYC READ IT IN, 1/2 REVOLUTICON TO UPDATE IN CORE,
AND 172 REVOLUTION TO WRITE IT QUT AGAIN. THIS IS ABOUT THE
FASTEST METHCD OF UPDATING THE DISK GIVEN A SINGLE BUFFER,
NOTE V0O, THAT THE HIGH FREQUENCY OF DISK ACTIVITY REQUIRES
INFORMATION TQ B8E WRITTEN IMMEDIATELY IN CORDER T0O INSURE
RELIABILITY,.

TIMING CONSIDERATIONS ON THE IBM 2314:
1) DAYA TRANSFER OF 3520 BYTES IS 1l1l.5 MS.
2) MINIMUM SEEK TIME TO AN ADJACENT CYLINDER [S 25 MS.

3) AVERAGE ROTATIONAL DELAY IS 12.5 MS.

4) DESIGN AVERAGE SEEK TIME IS 37.5 MS.

o Ny ME b1 e amy i aae
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SIBUCTURE QF UHISS LSERLIB
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QESCRIPTICK OF UBISS USERLIE

THE LOGICAL ORGANIZAVION OF THE CAYA SEVT CONSISTS OF A
OIRECTORY AND USER MEMBERS (DATA SETS). THE DIRECYORY
CONSISTS OF A DIRECTORY TABLE OF CONTENTS, OTCC, AND SEVERAL
OIRECTORY PAGES, DP. THE KEY TO ANY USER OATA SET IS ITS JO8
NUMBER, ACCOUNT NUMBER, AND OATA SETYT NAME, OSNAME. THE DTOC
PROVIDES THE OP NUMBER GIVEN THE KEY CONSISTING OF THE 408
ANC ACCOUNT NUMBERS. THE DP PROVIDES THE LT# OF THE DATA SET
GIVEN THE KEY CONSISTING OF THE JOB AND ACCOUNT NUMBERS AND
THE DATA SET NAME. A DATA SET CONSISTS OF A PRIMARY LOGICAL
TRACK AND PERHAPS SEVERAL SECONDARY LOGICAL TVRACKS. THE
PRIMARY LT CONTAINS A LISY OF POINTERS TG THE OTHER
SECONDARY LTS, THE SECONDARY LYS ARE NOT CHAINEG IN QRDER TO
MINIMIZE THE UPDATING PROCESS. WITHIN YHE PRIMARY LT AND THE
SECONDARY LTS, THE [INDIVIDUAL RECORDS (CARD [IMAGES) ARE
SEQUENTIAL WITH RESPECT TO THEIR ASSOCIATED KEYS.

THE TREE STRUCTURE OF “USERLIB®™ IS [INDEXED SEQUENTIAL
WITH 3 LEVELS OF DIRECTORIES. THE FIRST DIRECTORY, WHICH IS
CORE RESIDENT, PARTITIONS THE ODATA SETS BY JOB/ACCOUNT
NUMBER INTO PAGES. THE SECOND DIRECTORY, RESIDING ON DISK,
PARTITIONS BY DATA SET MNAME BY JOB/ACCOUNT NUMBER INTO THE
ACTUAL DATA SETS. THE LAST DIRECTORY, CONTAINED WITHIN THE
DATA SEV ITSELF ON DISK, PARTITIONS THE DATA SET INTO
LOGICAL TRALKS,

THUS TO RETRIEVE A BLOCK OF INFURMATION FROM ANY [ATA
SET INVOLVES: FIRST, AN IN-CORE SEARCH OF THE DTOC: NEXT, A
DISK READ AND SEARCH OF THE DIRECTORY PAGE, A DISK READ AND
SEARCH OF THE PRIMARY TRACK; AND FINALLY, A DISK READ OF THE
TRACK THAT HAS THE BLOCK OF INFORMATION. NOTE THAT [F THE
TRACKX THAT HAS THE DESIRED BLOCK OF INFORMATION IS THE
PRIMARY TRACK, THE TOTAL NUMBER OF DISK READS IS TwO,
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RESCRIRTICN OF DIRECIORY JYABLE OF CONTENTS, DJOC

THE OYUC PARTITIONS THE USER DATA SETS SO THAT THE
DIRECTORY PAGES ARE EVENLY ALLOCATED. USERS OF THE SAME JOB
NUMBER WITH MANY DATA SETS ARE ALLOCATED AN ENTIRE DJIRECYORY
PAGE. THE PARTITIONING ALGORITHM IS A MANAGEMENT DECISION
SCHEME,

THE DVOC CONTROLS THE USE OF THE FREE LOGICAL TRACKS,
FLYy, TO EFFICIENTLY ALLOCATE AND GARBAGE COLLECT. EACH
ALLOCATION/COLLECTION CYCLE UPDATES THE DTOC AND THUS
REQUIRES THE REWRITING OF THE NEW DYOC ONTO DISK TO INSURE
SYSTEMS RELIABILITY,

EACH CYLINDER HAS A VERSION OF THE DTOC AS ITS FIRSY
RECORD OF THE LAST TRACK. BEFORE EACH REWRITE, THE DTOC USE
COUNT  FIELO IS INCREMENTED 8Y ONE. THE UPDATED DTQOC IS THEN
REWRITTEN ONTO THE CYLINDER WHERE THE ARM IS TO BE
POSITIONED FOR THE NEXT READ/WRITE, THE DT0C WITH THE {
HIGHEST USE COUNT IS THE CURRENT OT( .. THE CURRENT OTOC IS !
MODE CORE-RESIDENY DURING THE UHTSS INITIALIZATION PROCESS. :

THE CREATION OF A DATA SET WILL CAUSE AN ALLGCCATION OF
ONLY THE PRIMARY LT, SECONDARY LTS ARE ALLOCATED ONLY WHEN
THEY ARE REQUESTED. IN THIS MANNER THE USERLIB WILL MINIMIZE
THE DEAD SPACE/GAS IN EACH USER'S DATA SET,

THE ODIRECTORY PAGE BLOCK IS A DESCRIPYOR RECORD WHICH
CONTAINS A POINTER TO THE PROPER PAGE TRACK. THIS POINTER IS
THE PAGE LOGICAL TRACK NUMBER.

AT THE PRESENY TIME THE OTOCS REQUIRE 2.5% OF THE DATA
SET CAPACITY,
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SIRUCTURE OF DRIRECTIORY PAGEe QP
BLOCK 1

NUMBER OF WORDS IN BLOCK 1
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NUMBER OF WORDS IN BLOCK 3
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BLOCK 2
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DATA SET NAME OF LOGICAL TRACK
USER*S (PROGRAMMER®*S) NAME

USE COUNT OF LOGICAL TRACK WRITES
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BLOCK 3
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LENGTH OF DIRECTORY PAGE TEXT
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QESCRIPIION OF DIRECYORY PAGE. DP

THE OP CCNTAINS A SEQUENTIAL LIST OF USER DATA SETS
ORDEREC BY JCB NUMBER, ACCOUNT NUMBER, AND DSNAME. THE LIST
HAS THE LT# OF THE PRIMARY LT AND ACCOUNTING/MAINTENANCE
INFORMATION. THE ™LAST USED® DOATE AND USE COUNT FIELD
REFLECTS THE FREQUENCY OF USE OF THE DATA SEV. THE USER WILL
BE CHARGED ACCORDINGLY AND THE UHTSS MANAGEMENT CAN
DETERMINE WHETHER OR NOT THE DATA SET IS TO BE MOVED VO THE
LEAST ACCESSED REGION OF USERLIB OP EVEN ONTC OEAD STORAGE
(TAPE).

THE PHYSICAL LCCATICON OF THE OP IS THE CENTER CYLINDER
OF USERLIB. THE CENTRAL CYLINDER STRATEGY MINIMIZES THE SEEX
TIME FOR USER OATA SETS SINCE THE OP IS ALWAYS ACCESSED
FIRST. THUS THE AVERAGE SEEK TIME BECLOMES 37.5 MS FOR A
DEDICATED PACK.

THE SELECTICON OF A USER OATA SET REQUIRES ONLY ONE DjSK
READ. FROM THE CORE RESIDENT DVOC, THE LY GQOF THE OP
ASSOCIATED WITH THE DSNAME IS OBTAINED. THAT LOGICAL TRACK
IS THEN READ. FROM THE DOP, THE LT# OF THE PRIMARY LT OF THE
DATA SEY IS OBTAINED. NQIE THAT THE DATA SET KEY [S THE
JOB/ACCOUNT NUMBER CONCATENATED WITH THE DATA SET NAME.

THE DATA SET DIRECTORY BLOCK IS A DESCRIPTCR RECORD
WHICH HAS A POINTER TO THE PRIMARY TRACK QF THE DATA SET,
THE OATES IN THE RECORD ALLOW THE MANAGEMENT RQUTINES TO
DETERMINE THE STATUS OF THE DATA SET.

AT THE PRESENT TIME, THE OIRECTORY PAGES CONSIST OF
0.9% OF THE DATA SEY CAPACITY, ABOUT 1 CYLINDER CUY OF 101
CYLINDERS.

THE ALLOCATION OF JOB/ACCOUNTS TO PAGE TRACKS DEPENDS
UPON THE FREQUENCY USE BY THOSE USERS. AT THE PRESENTY IT IS
ARBITRARILY ASSIGNED. AN ALGORITHM FOR PAGE QOVERFLOW MUST BE
DEVISED. ONE POSSIBLE STRATEGY IS TQ MAKE DATA SET B8LOCKS
INTO CARD [IMAGES AND USE THE TRACK OVERFLOW MECHANISM. BUY
THERE ARE PROBLEMS IN POSITIONING THE PAGE TRACKS NEAR THE
CENTRAL CYLINDER., THE ASSOCIATED DIRECTORY PAGE BLOCKS wilL
BE USED FOR THE OVERFLOMW ALGORITHNM,
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AXBUCTURE OF UHISS DAIA SEX
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QESCRIPTION QOF UHISS QATA SEY

THE USER DATA SET CONSISTS OF A PRIMARY LT AND PERHAPS
SEVERAL NON-CONSECUTIVE SECONDARY LTS. THE PRIMARY LT HAS A
LIST OF SECONODARY LTS THAT [S ORDERED BY VHE KtY OF THE LAST
RECORD OF THE LT, A SEGMENY OF THIS LIST IS RESIDENT wWITHIN
THE ACTIVE TERMI{NAL TABLE TO MINIMIZE THE REACING OF THE
PRIMARY LT FOR THE LT ASSOCIATED WITH THE UPDATE KEY. EACH
LT CONTAINS CARD IMAGE RECORDS OROERED BY THEIR ASSOCIATED
KEY,

THE UPDATE OF A USER OATA SET REQUIRES ONLY 1 DISK
REVOLUTION FROM THE INITIAL READ. FROM THE ACTVTIVE TERMINAL
TABLE, THE LT# OF THE ASSOCIATEOD LT IS OBTVAINED. THE PROCESS
OF READING THE LT, UPDATING IT, AND MRITING IY OCCURS WITHIN
1 172 REVOLUTIONS BECAUSE THE UPOATE PROCESS TAKES LESS THAN
A HALF REVOLUTION. FOR UPDATES WITHIN A DENMSE REGION OF THE
USER DATA SET, THE MAXIMUM OISK READ/MWRITES IS 2. FOR SPARSE
UPDATING o, THE MAXIMUM NUMBER GOF DISK READ/NRITES IS 3.

THE PRIMARY USE OF THE USER OATA SET IS TG SVYORE USER
PROGRAMS [N CARD IMAGE FORM. HOMEVER, A SECONDARY FEATURE
PERMITS XPL BINARY PROGRAM IMAGES.

et s -
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Tkt MAP pLoLK PROVIQES A MAP OF THE LOGICAL TRACK, I.t.
wHERE EACLH  HLLCK IS LOCATEC. THUS THE RELATIVE ADDRESS OF
nLLCK 4 Iy Tt ADORESS OF BLOCK 1 PLUS THE SUM QF THE NUMBER
b BYTES IN BLUUKS 1y 2 AND 3. USING THIS MAPPING TECHNIGQUE,
INCIVIOUAL BLCCKS MAY BE EXPANCED GR CONTRACTED WITRHOUT
AFFECTING YHE GIHER BLOCX ADORESSES.

THt LARLLS_BLOCK PROVIDES INFORMATION ABUUY THE LOGICAL
TRACK ITSELF. IT ASSOCIATES TYHE LCGICAL TRACK TO A
JOEZACCOUNT NUMBER AND A DATA SET NAME. FOR SYSTEM LOGICAL
TRACKS, Tht DATA SET NAMES ARE ®DTCC™ CR "D PAGE™, IV ALSO
PRUVIUES INFORMATICN REGARDING THE NUMBER OF TIMES THE
LCGICAL TRACK HAS BEEN WRITTEN,

THE KEYS BLCOCK PROVIDES A LIST OF KEYS AND ASSOCIATEC
PCINTERS FUR LATA CHAINING. THE PUINTERS ARE LCGICAL TRACK
M 'MBERS.,

THE TEXVS _BLOCK PROVIOES A SEQUENTIAL FILE GF KEYED
RECCRDS. IF THERE IS A REGUEST FOR AN UNKEYED FILE, THE
LENGTH GF ThE KEY AREA SHOULD BE ZERO. NOTE THAT BOTH THE
KEYS AND TEXTS BLOCKS HAVE THE SAME STRUCTURE. THE SAME
STRKUCTURING ALLOWS ONLY 1 PROGRAM TO PERFORM THE CATA
MANAG. MENT, THE SELECTION/LGCKQUT AREA IS PRAVICED TO INSURE
A LEVEL OF PROTECTION FOR [INDIVIDUAL RECORDS. SINCE THE
SELECTION/LOCKOUT AREA IS OPTIGNAL, THE LENGTH OF VHE
SELECT/LUCK KEY MAY BE ZERC.

IMPORIANI NQIE

THIS LOGICAL TYRACK HAS BEEN ORGANIZED IN WORDS EVEN
THOUGH THERE IS AN CBVIQUS INEFFICIENCY IN STORAGE USAGE. IT
IS MORE IMPCRYANT TO0 GAIN SPEED IN COMPUTATICN THAN
MINIMIZING STCRAGE.
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Bti%lﬁék.ﬁhéﬂé&lﬁﬁlm_ﬂf_lﬁuliﬁ_fuf ON__IHE__1QM__231%
Ybll:

USING A STAND-ALGNE RCUTINE, DASD PRINT, THE FOLLOWING
INFURMATION ABUUT THE DISK FILE HAS BEEN VERIFIED: EACH
PHYSICAL TRACK IS CIVIDEC INYC 3 RECORCS. RECORD C IS A 16
LYTE KECORC wWHERE THE FIRST 38 BYTES ARE FOR THE CCUNT  AND
Tht CTHER 8 FOGR THe CATA. RECORDS 1 AND 2 ARE 3528 BYTE
RECLRCS wWHERE THE FIRST 8 BYTES ARE FOR THE COUNT AND THE
HEMAINING 3520 BVYVTES FOR THE CATA. THE CUOUNT AREA IDENYIFIES
THe KECOKRD (IN TERMS OF CYLINDER NUMBER, HEAD NUMBER, AND
rECUKD  KUMEERY ARD INDICATES THE RECORD'S FORMAY (COUNT-
DATA) AND LENGTH. THE DATA AREA CONTAINS THE RECORD
INFCRMATILN,

EXIENSICNS YO THE LIARARY

IF MORE THAN CNE OISK PACK IS AVAILABLE, IT IS EASY TQ
TREAT THE LIBRARY AS ONE GARGANTUAN DISK PACK WITH A TABLE
TC TRANSLATE YHE LT#S TO THE APPROPRIATE ODISK PACKS. THIS
SCHEME 1S EQUIVALENT TG SOFTWARE PAGING TECHNIQUES.

IF MORE CORE IS AVAILABLE, THEN THE DISK READS SHOULD
BE GurFERED. ANY OPERATION UFON THE TRACK WOULDs, HOWEVER,
REQUIRE IMMEDIATE QISK WRITES. AGAIN . HIS IS TO INCREASE
RELIABILITY,

THE CARD IMAGES MAY BE ©PRESSED-DECK®™ TO SCME DEGREE.
ESSENTIALLY THE TRAILING BLANKS COULD 8E DELETED. THIS
EXTENSION WILL INCREASE THE STORAGE CAPACITY CGF THE DiSK
FILE AND NOY SIGNIFICANTLY DECREASE THE USUAL PROCESSING.
THE MAJOR DESIRE FOR SUCH AN INPLEMENTATION (S TO ODECREASE
THE NUMBER OF CHARACTERS TO Bt TYPED BY THE TELETYPES. TO
THIS END, THE KEY BLOCK SHOULD PRtCEDE YHE TVEXT BLOCK.

IT 1S NOW CLEAR THAT THE USE OF PUINTERS wWITHIN THE
TRACK IS FEASIBLE IF IT WCULD DECREASE DATA MOVEMENT AND THE
ACCED EXPENSE OF 2 BYTES PER RECORD IS NOT PROMIBITIVE. IN
FACT ONE COULD PROBABLY KEEP VARIABLE LENGTH RECCRDS WITH
POINTERS. AT TRACK OVERFLOW TIME, A GARBAGE COLLECTCR wOULD
BE EMPLOYED. HOWEVER, TO IMPLEMEMY SUCH AN INITIAL OESIGN IS
TOC COMPLICATED A TYASK CONSIDERING THE MAGNITUDE OF THE
OVERALL STRUCTURE OF THE LIBRARY MANAGEMENT. IT IS CERTAINLY
EASIER TO DEVELGOP THE EDIT AND DATA MANAGEMENT ROUTINES
FIRST KNOWING THAT ONE IS PLAYING WlTr CARD IMAGES.
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TRACK MANAGEMENT
ALLOCAIION QOF _LCGACAL IRALKS

THE FREE LOGICAL TRACKS ARE KEPT IN A POOL IN ORDER TO
ALLOCATE THEM IN THE MOST EFFICIENT MANNER. SINCE THE
ALLCCATION SCHEME POSITIONS THE TRACKS NEAR THE CENTRAL
CYLINDER, ALL THE DATA SETS WiLL BE CLUSTERED ABOUT THE
CENTRAL CYLINDER. THEN THE AVERAGE SEEK TIME WIil BE NEAR
MINIMUH,

1. EXAMINE THE CORE TABLE'S FREE CYLINDER BLOCK.

2. FIND A CYLINDER NEAR TO THE CENTRAL CYLINDER.

3, EXAMINE THE BIT MAP OF THE FREE LTS IN THE CYLINODER
8LOCK.

4. TAKE THE FIRST FREE LT AND INOICATE THAT IT°'S
ALLOCATED,

S. SIGNAL THAT THE DTOC MUST BE REWRITTEN.

COLLECTION QF EREE LOGICAL_TRACKS

THE COLLECTION OF FREE TRACKS USUALLY GCCURS DURING THE
LOGICAL TRACK UNDERFLOW CONDITION. HOWEVER UTILITY PROGRAM
WILL ALSC PERFORM THIS GARBAGE COLLECTION TO ELIMINATE
UNUSED OR EXPIRED DATA SETS.

0. EXAMINE THE CORE TABLE®S FREE CYLINDER BLCCK.

le DETERMINE THE CYLINDER NUMBER FROM THE LT NUMBER.

2. DEVERMINE THE TRACK NUMBER FROM THE LT NUMBER.

3, ODETERMINE THE RECORD NUMBER FROM THE LT NUMBER.

4. GEY THE CYLINDER BLOCK CORRESPONDING T0 THE
COMPUTED CYLINDER NUMBER.

S. SEYT THE APPROPRIATE B8IT TO [INDICATE THAT 1IY IS
FREE .

7. INDICATE THAT THE OTOC MUST BE REWRITTEN.




LIBRARY MANAGEMENY ALGORITHMS, NOVEMBER 7, 1969 37

LOGICAL TRACK QVERFLOM

WHEN AN INSERTED CARD FILLS THE LOGICAL TRACK TO
CAPACITY, A LOGICAL TRACK OVERFLOW CONDIVION EXISTS. THE LY
MUST THEN BE REORGANIZED YO ALLOW FURTHER EXPANSION. THIS
REORGANIZATION REGUIRES GNLY 4 DISK REAC/WRITES. VTHE PROCESS
REQUIRES THE FOLLOWING STEPS.

le SAVE THE LAST 15 CARDS OF THE FILLED TRACK.

2. HWRITE CUT THE UPDATED TRACK.

3. GET THE PRIMARY LOGICAL TRACK.

4., GET A FREE LOGICAL TRACK.

S. UPDATE THE CHAINING INFORMATION.

6o MNWRITE OUT THE PLT.

T« CREATE A NEW FLT [MAGE IN THE BUFFER.

8. [INSERT THE SAVED 15 CARDS.

9. WRITE OUT THE NEw TRACK.

LOGICAL TRACK UNDERELOK

WHEN THE RESULT OF A DELETION REQUEST LEAVES ONE OR NQ
CARD IN A TRACK, A LOGICAL TRACK UNDERFLOW CONDITION EXISTS.
IF THE TRACK IS ENMPTY, IT IS SIMPLY FREED BACK 7O THE SYSTEM
AND REMOVED FOR THE PRIMARY TRACK DIRECTORY. FOR THE OTHER
CASE (ONLY A CARD LEFT), EITHER THE FIRST QR THE LAST CARD
IS INSERTED INTO THE NEXT LOGICAL TRACK AFTER THE TRACK IS
FREED TQ THE SYSTEM.

U
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DATA SEY MANAGEMENT
MULIL DAXA SET _ALLOCATION
SRR BEBE SNBSS EREE2 PRSI PSS ED 6B RERE S
* SURF TABLE »
] *
& *
* e m———— e m—— ————— -———— *
. | DSHEAD |  —e-
S e «
. * |
. e m——= - - -—e ———_ & |
om== @ [ DSPNTR ] * i 1
| & geemmmmcemeccececcmmme e . % ;
| * * | !
| 2R RS RSPV LR B SRR S ER SRS LIS EE R C SRS LRSS R ‘ ?
i | i
| |
! X ERRERR R R ER R R ER RS RS ER SRR SRR R RS R LY l
|+  DSNODE * <.
| * *
I * *
| % mmmmemmm e . *
i NEXT DSNODE | * -y
| % memmemm—mm——e—e- —————————— * |
i » . |
| SEEESEN R RS SR SE SRS RS R R SRR CE B L L RS RN R RSN SR |
| |
| i
i (I E3 S 2SRRI RS RS RES AR R RSP RS 2L |
=> * DSNODE PP —
* *
L *
* Sy ——— - .
* | NEXT OSNODE l * -y
. e mmwm—— e ——————— —————— * |
* * I
RS ESRN S SR LR B E PR R RE SR EB R RS RS SRS R0k kxR i
|
|
 PI I IR ARSI IR R RS R RS2SRRSR 2R 222 |
. DSNOOE * (-,
] *
* »
. smmeeemmemememr———————————— - *
* | NEXT DSNOOE $ —--
» PR S *
] ]
PR30S 00 NSRS BV BB ES R RS S SRS RS EE S RE SRR RS %

NULL <--




LIBRARY MANAGEMENY ALGORITHMS, NOVEMBER 7, 1969 39

MULIX DAXA SEX_ALLOCATIGN

THE MULYI DAYA SET ALLOCATION SCHEME PROVIDES THE
SMAPPING PROGRAM THE ABILITY TO ACCESS MORE THAN ONE DATA
SET. [T ACCOMPLISHES THIS FUNCTION BY ALLOCATYING A DATA SET
CONTROL BLOCK, OGSNUDE, FOR FOR EACH DATA SET. THE DOSNODES
CONTAIN THE INFORMATIGON REQUIRED TO PROCESS A CATA SET,
NAMELY THE DATA SET NAME, PRIMARY LOGICAL TRACK NUMBER, THE
SECONDARY LCGICAL TRACK NUMBER, AND THE APPROPRIATE KEYS.

AY INITIALIZATION, A LIST OF FREE DSNCDES IS CREATED
WITH EREEHEAD AS THE ACCESS POINTER. THEN EACH TERMINAL [N
THE SYSTEM IS ALLOCATED A DSNODE.

WHENEVER A WSELECT®™ OR “CREATE®™ COMMAND IS ISSUED FRCM
"SMON®, A NEW DSNOCE IS OBVAINED FROM THE FREE DSNGDE LIST
AND STACKED ONYO THAT TERMINAL®S LIST. EACH TERHMINAL HAS A
POINTER TO THE HEAD OF DOSNODE STACK o OSHEAD: AND A POINTER
TC THE CURRENT DSNODE,s DSPNTR. WHEN THE DATA SETS ARE NO
LONGER REQUIRED, ALL DOSNODES EXCEPT THE LAST ONE IN THE
STACK IS REMOVED AND RETURNED TQ THE FREE OSNOCE LIST.
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MULTL DATA SE1 ALLOCATION
FREE DSNODE LIST

§ T SR U L W R B D W S S OF A R D e =

! FREEHEAD p——

SRR R AR VR BB S ER SRS BB ISR EDE SRR ERER %S KR

* DSNQOE

» *
* *
* )
* emmem———— ——m—eicm e caa - .
b i NEXY FREE DSNOOE | *
* ermemm———————— —————————ee————e . *
* *
T T R T PR L PR

LR R ESRESVFRETRERBL RS EL RIS L LB AR L LA ER RS2 S

* DSNODE *
* *
. *
* *
. et DS PSSP S . s
* ! NEXT FREE OSNOOE | »
* emmmmm———————— —eemmem—————— e . *
. *
T R I PR P T Py

IR RIS SRR A2 S 22 R 222 B2 R Y 2

* DSNODE .
b *
L .
L *
& mereTrrerencen-o-— B T . »
* ] NEXT FREE DSNODE ! »
* emmm———— ———————— e ——— ———— *
% »
I TISASXIR ISR RS RS2 RS2 2R R R R R A 2 Y

NULL

1 A ]
] | [}
L] | |
P e o v s s - P s s e - ——

A
[}
i

40

e e A M M




LIBRARY MANAGEMENT ALGORITHMS, NOVEMBER 7, 1969 4l

SELECTION PROCESS

THE SELECTION PROCESS ALLCWS THE USER TO ACCESS THE
UHTSS LIBRARY. THE APPROPRIATE ENTRIES IN THE UHTSS TABLES
WILL INDICATE THAT FACT,

le EXAMINE THE CORE TABLE'S OIRECTORY PAGE BLOCK.

2. USING THE JOB/ACCOULNT NUMBER, OBTAIN THE ASSOCIATE.
DP ENTRY.

3. FFJM THE ASSOCIATED OP ENTRY, OBTAIN THE LT# OF THE
OP.

4. READ IN THE ASSOCIATED DIRECTORY PAGE.

5. USING THE JOB/ACCOUNT NUMBER AND THE DATA SET NAME,
OBTAIN THE ASSOCIATED DATA SET BLOCK.

6. FROM THE ASSOCIATED ODATA SET BLOCK, OBTAIN THE
PRIMARY LT# OF THE DATA SET.

T. FILL THE UHTSS TABLES WITH THE APPROPRIATE
INFORMATION.

8. UPDATE THE CURRENT OATE FIELD AND WRITE IT BACK
CuTt.

9, ISSUE WARNING IF CURRENT DATE IS GREATER THAN
EXPIRATION DATE.

10. POSITION THE DATA SET TO THE FIRST RECOR0O CN THE
OATA SET. (SKIP THIS IF THE DATA SET IS LOADABLE.)

CREAYION PRCCESS

THE CREATION PROCESS INVOLVES THE CREATICN GF A FREE
TRACK [MAGE IN THE BUFFER AND WRIVING IT QUT. THE DIREC TORY
PAGE IS ALSG UPDATED.

SCBAICH PROCESS

SCRATCHING WRITES A FREE TRACK IMAGE ONTQ OISK FOR EACH
LT TRACK. THEN THE ENTRY I[N THE OIRECYORY PAGE IS OELETED.




o & TR TR

T T T T TN e T T A R T T R AT T T T AT e TSR AT T

LIBRARY MANAGEMENT ALGORITHMS, NOVEMBER 7, 1969 42

LOADABLE DAYTA SEI

A LOADABLE DATA SET, LDSs IS AN USER DATA SET IN THE
UHTSS LIBRARY WHICH CONTAINS THE XPL GENERATED CORE IMAGE OF
A LOAD MOODULE. EACH TRACK OF THE DATA SET CONTAINS 3000
BYTES CF THE CORE IMAGE. THE FIRST TRACK CONTAINS A COMTROL
BLCCK OF 60 BYTES.,

"HE GENERATION OF A LDS REQUIRES THAT THE COMPILER
GENERAE THE ENTIRE DATA SET IN CORE WITH THE CONTROL 8LOCK.
THE CODE MUST BE RELOCATABLE. THE COMPILER THEN [ISSUES THE
LINK COMMAND, WHICH SELECTS A DATA SET. UPON SUCC.5SFUL
COMPLETION OF THE COMMANDs THE "DAOL® COMMAND WITH A KEY IS
ISSUED TO WRITE OUT THE DATA SET.

THE FUNCTION OF “"DAOL"™ IS 70 WRITE OUT BLOCKS OF CORE
IMAGES ONTO DOISK. THE USER MUST GIVE A KEY IN THE COMMAND
FOR THAT BLOCK OF CORE CORRESPONDING TO “AREALOC™. NOTE THAT
NGT ONLY CORE Im‘*GES BUT BLOCKED CARD IMAG:S MAY BE WRITTEN.
“OAQL®™ ACTS EXACYLY LIKE ®INSERT™, NAMELY ADDS A NEw LOGICAL
TRACK [F THE KEY DOES NOT EXIST AND REPLACES IT CTHERWISE.

ACCESSING DATA SEIS

IN OROER FUOR THE USER PRCGRAM YO READ A DATA SET, HE
MUST FIRST DECIDE HOw HE IS GOING TO ACCESS THE RECORDS.
CURRENTLY, DATA SETS ARE READ ONLY FCR BOTH COMPILER INPUT
AND INPUTTING COMPILERS. THUS THE DATA SET MUST BE SELECIED
IN OROER VO OBVAIN THE PRIMARY LOGICAL TRACK ADDRESS. SINCE
INPUTTING COMPILERS AND COMPILER INPUT ARE SPECIAL KINDS OF
REQUESTS THE LAINK COMMAND PERFORMS THE SELECTY AND STUFFS THE
SURF BUFFER WITH SOME CONTROL INFORMATION, THE MOST
INFORMATION IN THE SURF BUFFER IS MEANINGLESS FOR COMPILER
INPUT WHILE SCME OF THE DATA IS MEANINGFUL FOR EINPUTTING
COMPILERS. THE CCNTROL INFORMATION IS DISCUSSED IN THE
CONTROL RECORC FORMAT SECTION.

THE MOST EFFICIENT METHOD OF READING IN A DATA SET IS
TO READ IN LOGICAL TRACKS. FOR [INPUTTING COMPILERS, A
LOGICAL TRACK IS 3000 BYTE OF CODE. BUT FOR COMPILER INPUT,
A LOGICAL TRACK CONTAINS SEVERAL CARD [IMAGES, Il.E. IT IS
ESSENTIALLY A VARIABLE NUMBER OF CARD IMAGES (80 BYTES]).
THUS THE TARGET AREA SPECIFIED IN AREALDL MUSY BE 3536
BYTES, 3520 FOR THE BLOCKED RECORDS AND 16 BYTES FOR THE
8LOCK CONTROL INFORMATION (NUMBER OF CARDS IN THE YRACK AND
OTHER DATA). TO ADD SOME FLEXIBILITY THE LOAC COMMAND MUSY
INCLUDE THE INDEX, WHERE UINDEX TELLS WHICH LOGICAL VTRACK IS
TO BE READ. NOTE THAT INDEX RANGES FROM O TO #SUBBLOCKS-1.
THUS TO READ IN A COMPILER, ONE MUST [SSUE AS MANY LOADS AS
THERE ARE LOGICAL TRACKS. AREALQC MUST BE INCREMENTED EVERY
TIME. TO READ IN COMPILER [INPUT, THERE S AN ADDITIONAL
COMPLEXITY, lo.E. THE USER MUST DEBLOCK THE RECORDS USING THE
8LCCKX CONYROL INFORMATION.

B
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THE CONTROL BLOCK HAS THE FOLLOWING FORMAT:

CONIROL RECORC FOURMAT
WORD CONTENTS
o NUMBER OF
1 NUMBER OF
2 NUMBER OF
3 NUMBER OF
4 NUMBER OF
5 NUMBER OF
RECORD
6 NUMBER OF
8 NUMBER OF

BYTES OF FULL PROGRAM COODE
BYTES OF FULL DATA COOE
PROGRAM RECGRDS

OATA RECORDS

BYTES IN A RECORD

BYTES IN THE LAST PROGRAM

BYVES IN THE LAST DATA RECORD
LOGICAL TRACKS IN THE DATASET.

(AUGMENTED ONLY DURING YHE LINK COMMAND)
9 NUMBER OF BYTES CF PROGRAM COODE

WORDS O TO & ARE GENERATED BY THE XPiL COMPILER AND ARE
NOT MANIPULATED 8Y JSS-LIBRARY. WwORD 8 IS STUFFED INTO THE
SURF BUFFER ONLY FOR THE LINK COMMAND. IT DOES NOT EXIST ON
THE DATA SET. WORD 9 IS GENERATED BY JSS-LIBRARY ANO GIVES
THE RELATIVE ADDRESS OF THE START OF THE DAVA AREA FOR USE

BY SHON.
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JOB MANAGEMENT
IS5-LIBRARY QUEUE PRQCESSING

VSS-LIBRARY QUEUE MAY HAVE ~ORE THAN ONE REWJUEST AT ANY
TIME. EACH REQUEST MAY REQUIRE EITHER SINGLE SERVICE OR
MULTIPLE SERVICE. THE NEW OESIGN PHILOSOPHY IS TO PROCESS
ALL REQUESTS AS SINGLE SERVICE IN A RQUND ROBIN FASHION. THE
REASONS FOR THIS DESIGN S PRIMARILY TO GIVE EQUITABLE
YREATMENT TO REQUESTS (AND THCREFORE THE USERS) AND
SECONDARILY TO GIVE SOME PSYCHGLOGICAL REASSURANCE TO THE
USER.

THIS RQUMND ROBIN APPROACH IS THE SAME AS TIME SLICES IN
THE LARGER SYSTEM ENVIRONMENT. THUS A USER WHOSE REQUEST IS
QUEUED AFTER FIVE OTHERS wWILL RECEIVE SOME SERVICE AFTER
PROCESSING THE FIFTH SERVICE REQUESVT. THIS APPROACH DIFFERS
RACICALLY FROM THE INITIAL OESIGN WHICH WAS A £]FQ QUEUE
WHERE THERE wAS NO DISTUINCTION BETWEEN SINGLE SERVICE AND
MULTIPLE SERVICE REQUESTS. FOR SINGLE SERVICE REGQUESYS FIfQ
CR ROQUND ROBIN PROCESSING IS EQUIVALENT. HOWEVER, FOR
MULTIPLE SERVICE REQUESTS, THE “ROUND ROBIN™ APPROACH LETS
THE USER KNOW EVERY SO OFVEN (DEPENDS ON THE QUEUE LENGTH)
TFAT HIS REQUEST IS BEING SERVICED, THUS REASSURING HIM THAY
HE IS STILL ACVIVE wWITHIN THE SYSTEM.

THERE 1S STILL S AN INHERENT INEFEICIENCY [N THE RQUND
BOBIN APPROACH MWITHIN THE TSS~LIBRARY ENVIRONMENT. THIS
ENVIRGNMENT MUST NOw READ IN THE PRIMARY LCGICAL TRACK TQ
DEVERMINE WwHICH SECONDARY LOGICAL TRACK [S TO BE OPERATED
UPON. THUS THERE ARE ADOITIONAL CISK READS EVERY TIME A
REQUEST IS SERVICED. THE FL1FQ SCHEME COULD SAVE  THE
NECESSARY INFORMATION AND THUS ELIMINATE MOST OF THE READING
OF THE PRIMARY TRACKS.

THE IMPLENENTATION OF MULTIPLE SERVICE ROUTINES
REQUIRES A NEWw EXAMINATION CF THE USUAL COMMAND STRUCTURE.
ESSENTIALLY & FLELDs LOQUNT. MUST KEEP A RECORD OF THE NUMBER
OF TIMES THE COMMAND IS TC BE EXECUTED. AODITVIONAL FRELDS
MUST CONTAIN THE PROPER INFCRMATION TO SERVE AS INDICES FOR
VARIQUS PARANETERS, NOTE TMAT THE COMMAND NEEC NOY BE W]ITHIN
THE BUFFER SINCE LIBTYPE ALREAOY INODICATES THE COMRAND. TMUS
1# COUNT IS ZERQ. THE REQUEST IS SINGLE SERVICE, OTHERWISE
1T IS NMULTIPLE SERVICE REQUEST. EVENTUALLY MMEN TCOUNT®
BECOMES ZERC, TME REQUEST wlILL BE OQELETED FROM THE QUEUE,
FOR CURPLEX OPERATIONS N *=QUTPUTER®™ SUBRIQIYP IS USED TO
OISTINGUISKH THE SUB~FUNCTIONS.

FINALLY, THERL IS ANOVTHER COMPLICATION, [.E. THE HASP
SLBMISSION. THE ROUND ROBIN AFPROACH CANNOY BE USED SINCE 1T
WOULD INTERSPERSE ONE USER®S JCL WITH ANOTHER®S JCL. FOR
ITHMES CASE, CNLY CNE USER IS PROCESSED WHILE THE CTHER haASP
REQUESTS ARE PASSED OVER, THUS XIVHIN 7THE RCUND RCBIN
STRUCTURE THERE IS A SINGLE SERVER SUBQUEUE.
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QUEUE PRGCESSING
g TTTE T E OO EEE MM O AR-  -- ——— -
| QUEUEL | === .
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TNON  PLACES REQUESTS IN A QUEUE FOR TSS-LIBRARY, RHEN
ISS-LIBRARY HAS SAVISFIED THE REQUEST, 7Y POSTS THE
COMPLUTION OF TS TASK AND TMON REMOVES THE ELEMENT FROM THE
QUEUE. ®QUEUEL™ POINTS YO THE FIRST REQUEST wWHILE *"QUEUE2™
TO THE LAST. IN THE SURF TABLE FOR A TERMINAL THERE IS &
POINTER TO THE NEXT REQUEST EN THE TSS-LISRARY QUEUE. wWMEN
THE POINTER IS NEGATIVE, TSS-LIBRARY M2S REACHEC THE END OF
THE QUEUE AND PRUOCEEDS TG REPROCESS THE QUEUE FROM THE
BEGINNING TILL ALL REQUESYS HAVE BEEN SATISFIED. wKEN ALL
REQUESTS HAVE BEEN SATISFIED, TSS-LIBRARY WILL wAIT UNTIL
TRON GIVES 1T MORE WORK.
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THE NUMBER OF SERVICES UKTSS OFFERS S LIMITED. IN
CRDER TO UTILIZE THE Full CAPABILITY OF THE OPERATING
SYSTEM, UHTSS PROVIDES A METHOD OF SUBMITVING JOBS YO THE
BATCH PROCESSCR ViA VHE TERMINALS.

THE HASP SYSTEM PROVIDES 2N INTERNAL READER wWHICH IS
ALLOCATED USENG & DD CARD ESSENTIALLY IT IS A PSUED0 CARD
READER BEHAVING TO KASP A> AN ORDINARY CARD READER.

THE HASP CCMMAND ROUTES THE CARLS TO THE INTERNAL
RcAQER. THESE CARDS HOWEVER MUST HAVE TRE PRZPER JCL CARDS
(JUST LIKE A NORMAL JOB SUBMITTED TO THE CARD REAUER;. BOTH
THE PRINT AND PUNCH COMMANDS GENERATE THE PROPER JCL FOR THE
USER USING THE SYSTEM DEFAULTS. NOVE THAT ALL */%* CARDS ARE
REPLACED BY *ss* CARDS.

VUSING IhE BATCH VERSKON OF THE VS5 _LIBRARY PROUGRAM

ALL CCMMs .., FOR THE SYSTEM ARE PUNCHED ON CARDS IN
EXxALTLY THE SAME FORMAT AS ON YrE CONSOLES. ALL REPLIES 8Y
THE SYSTEM ARE PRINTED OUT. DISPLAY IS THE SAME AS PRINT.
THE FORMAT OF THE "OSTING IS THE TERMINAL NUMBER (ALWAYS O},
THE CURRENT DATA SET NAME (MAY BE BLANK), THE CURRENT TIME
OF DAY IN RINARY IN TERMS OF HUNDREDTHS OF A SECOND, AND A
MESSAGE. THE MESSAGE MAY BE THE COMMAND YO BE EXECUTED, THE
RESPONSE OF THE SYSTEM (®#:.....)y A STATUS REPORT (SELECT:
DATA SET SELECTED PROPEF-Y), AN ERROR MESSAGE (CREATF:
OUPLICATE NAME ....dy OR FINALLY THE REQUEST SATISFIED
MESSAGE WITH THE CURRENY 1/0 COUNT.

NOTE: ONLY COMMANDS TO THE LIBRARY PROGRAM ARE
RECOGNIZED. YOU CANNOT EXECUTE A PROGRAM BUT YOU MAY HASP A
OATA SEV. THE BATCH VERSION WILL TERMINATE ON ANY EPRROR
EXCEPT TND OF DATA SET.

NQTE: THE COST OF USING THE BATCH VERSION IS COMPUTED
AS A NORMAL BACKGROUND JOB. THE UHTSS/2 ACCOUNTING SCHENME
DOES NQOT APPLY. OEPENDING UPON THE APPLICATION THE REGION
SIZE AND 1/0 COUNTS MAY BE SIGNIFICANT.

FIRSY LINE PRINTED 8Y THE BATCH VERSION INFORMS YOU AS
T0O THE SIZE OF THE DYNAMIC AREA AVAILABLE TGO DACL/LOAD. IT
MUST BE LARGER THAN YOUR XPL FORMATTED DATA SET. CTHERWISE
THE PROGRAM TERMINATES. THIS OYNAMIC AREA IS A FUNCTION OF
THE RECION SIZE CF THE STEP. THE SATCH VERSION TAKES ABQUY
90K TO EXECUTE. IF YOU WISH TO LGAD/LAQGL, YCU MUST ADD THE
APPROPRIATE AMOQUNT TO 90K,
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TO CREATE A L{30. LLE DATA SET ON THE TIME SHARING FILE,
THE FOLLOWING COMMANUS HMUST BE EXECUTED:

1} HI Suss#gsd 'PRCCRANMER NAME?®
(NGVE THAY #W¥sudsde¢s IS YOU JOB/ACCOUNT
MNUMBER. AT THE MOMENT THE SYSTEMS
JGB/ACCOUNT NUMBER IS €0000000})

2) CREATE *'DAVA SET nAME?
THE DATA SET NAME IS5 THE NAME OF THE
PROGRAN YOU WANT TO EXECUTE.

3) DACOL 'DATA SET NAME?
YOUR LOADABLE DATA SET MUST BE IN XPL
FORM ON INPUT2. THE DOCARD MUST REDEFINE
THE GATA SET 10 BE
OCB={RECFH=FBsLRECL=80,BLKSIZE=7200)

NOTE: THE AF ROFRIATE MESSAGES WILL INFORM YOU OF THE
COMPLETION OF EACH REQUEST AND THE PROPER EXECUTION OF EACH
REQUEST.
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SOURCE LAYQUTS i
IBONZLIBBARY SQURCE LAYQUIX
- REALTHNG  ~==~=vemo-ec-- -————

*s2%sx NONITOR *¢ssessttns

* CALL SEABASS *
ORI RUBUBNE SIS RSBS00 R

$380%8 SEABASS 43835993838
* JOENTIFY LIBRARY %

* ATTACH  LIBRARY #
XSRS SHBERESBEBLEIE XS ES

A Gmme V. e g G gas —— r— gpae §

~==< LIBRARY PROGRAM ===-=-—=-meee

FEBEEREERIRISEC RS SE R EE RS

* DATA AREA *
SESAPRXKRRBE SRR LRGSR SR N

CREBESERRERCRBEREXRES RN IR

* PRCGRAM AREA *
XEEBS BN SRS RE RS AR ASE RS R R

o==== TMON PROGRAM ==—=c-weecaca—a- . |
I |
] CALL MONITOR (PARAMETERS); |
| !
o==== MAIN PROGRAM ----- ——————aee -
| |
| CALL TMON; |
! |

THE OEAGRAM CEVAILS THE PROGRAM STRUCTURE OF
TMON/LIBRARY, THE REAL _THING IS A LOAD MODULE OF ASSEMBLY
PROGRAMS. THE RESY ARE WRITTEN IN XPL. VHE SURF AREA IS A
! COLLECTION OF DECLARATIONS. SIMILARLY THE DATA AREA OF THE
LIBRARY PRUGRAM IS JUST DECLARATICONS. BOTH IMQON AND LIBRARY
ARE INTERNAL PROCEOURES TGO THE MAIN PROGRAM WITH THE SURF
AREA GLOBAL TO ALL THREE PROGRAMS.
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INONZLIBRABY SOURCE _LAYOUT
THE PROCESS OF VITALIZING THE LIBRARY PROGRAM HAS THE
FOLLOWING STEPS:

A)

8)

C)

0}

E)

THE MAIN PROGRAM CALLS THMON.

AFTER TMON INMITIALIZES HIS AREAS, HE CALLS THE
MONITOR AND ALSO PASSES A PARAMETER LIST
{ONE SUCH PARAMETER IS THE ADDRESS OF
TSS_LIBRARY),

THE MONITOR (AN ASSEMBLY PROGRAM) CALL SEABASS (ALSO
IN ASSEMBLY).

SEABASS PROCEEDS VO “IDENTIFY"™ LIBRARY AND
®ATTACHES® THE PROGRAM. THIS PROCESS
MAKES LIBRARY KNOWN TO OS/MVYT AS A TASK
AND EXECUTES IT AS SUCH.

EVENTUALLY LIBRARY IS EXECUTED AS A TASK AND SPRINGS
VO LIFE,
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SUSE_ABREA_SQURCE LAYQUY
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THE SURF AREA CONSISTS OF LIVERALS, ECBS, QUEUES, SURF,
AND THE DSNODE AREA. THESE ODATA ELEMENTS ARE THE ONLY
GLOBALS REQUIRED FOR COMMUNICATION BEVTWEEN TMON AND LIEBRARY.
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SURE_ABEA SOURCE_LAYQUI

THE LITERALS ENABLE THE SYSTEM PROGRAMS TO REFER TO
ELEXENTS OF SURF AND OSNOOE IN A STRAIGHT-FORWARD MANNER. IT
PARALLELS THE USE OF DSECTS OF ASSEMBLER LANGUAGE OR
PREPROCESSGR STATEMENTS OF PL/1l. NOTE THAY THME OBJECT CODE
IS NOT OPTIMIZED BY THE USE OF SUCH MACROS.

THE ECBS PROVIDE SYNCHRONIZATION OF TASKS (NAMELY TMON,
LIBRARY, AND IOCONTRL). IN TIME THE NAMING CONVENTION WILL
B8E REGULARIZED TO REFLECT PROGRAMS, NOT PROGRAMMERS.

THERE ARE THREE QUFUES 1IN THE OVERALL SYSTEM., TMON
MAINTAINS EACH ONE FOR THE LJBSIDIARY TASKS, IOCONTRL, SMON,
ANC L IBRARY. THESE QUEUES ARE JUST THE HEAD AND TAIL
POINTERS TO SURF BLOCKS MWHICH ARE LINKEC IN THE APPROPRIATE
MANNER .

SURF, THE SYSTEM USER*S _FILE [S AN ARRAY OF CONTROL
BLOCKS. EACH TERMINAL IS ASSIGNED A BLOCK WHICH CONTAINS ALL
THE PERTINENY [I.LFORMATION TO PROVIDE SERVICE TO THAY
TERMINAL., THE SIZE HAS BEEN DECLARED YO BE 500 WORDS.
HOWEVER THERE ARE CURRENTLY ONLY 6 TERMINALS DEFINED WITH 65
WORDS PER BLOCK. THUS SOME AREA OF CORE IS UNUSED. FROM AN
AESTHETIC POINT OF VIEW, SURF BLOCKS SHOULD BE DYNAMIC, LIKF
MAIN STORAGE TO HANDLE TRANSIENT TERMINALS.

ON THE OTHER HAND, DSNCDE IS MORE DYNAMIC, PRESENTLY IT
CAN HANDLE 40 DATA SEV NODES(A DSNODE IS 20 WORDS AND THE
AREA IS 800 WORDS). SURF CONTAINS POINTERS TO THE OSNODES
(ACTUALLY ONLY INDICES). THERE IS A STACK
ALLOCATION/COLLECTION MECHANISM THAT MANAGES THIS AREA,
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e~—== DATA AREA —====mmmemececeaaax
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THERE ARE FOUR MAJOR GLOBAL AREAS WITHIN THE LIBRARY
PROGRAM, THE FIRST GLOBAL AREA CONSISTS OF VARITABLES WITH
INITIAL VALUES AND A SEY GF MAPPING ARRAYS. IN FACT IF THERE
WERE MORE MACRO SPACE IN THE XPL COMPILER, MOST OF THE
VARIABLES wOULD BE LITERALS. THE MAPPING ARRAYS CONTAIN
STRUCTURAL [INFORMATION REGARDING EITHER OISK BUFFER AREAS
(BUFF OR TABLE BUT NOT BOTH).
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LIBRARY DATA AREA SQURCE _LAYQOUI

THE SECONRD GLOBAL AREA IS A TRANSIENT AREA, BUFF, FOR
THE DISK OPERATIONS. CURRENTLY IT IS 3524 BYTES EVEN THOUGH
THE RECORD SIZE IS 3520, THE EXTRA FOUR BYTES ARE FOR KICKS.

THE LAST TwWO GLOBAL AREAS ARE OVERLAPPED. THE RESIDENT
AREAy TABLE, IS INITIALIZED WITH THE CURRENT OTOC. AFTER
INITIALIZATION THE AREA IS NEVER READ INTQ AGAIN.
OCCASIONALLY THE DOTOC IS MWRITTEN OQUT, BUT NEVER READ IN
THEREAFTER., CURRENTLY THE DTOL CONTAINS LESS THAN 400 WORDS
BUT THE BUFFER AREA IS 820 WORDS. IN ORDER TO UTILIZE THIS
SPACEy THE LAST GLOUBAL AREA IS GVERLAYED ON TO THE FuULL
TABLE BUFFER. THIS AREA CONTAINS WORK AREAS, PADDING AND
FREE_IMAGE.

THE WORK AREA CANNOY BE INITIAL 1ZED SINCE IT IS OVERLAY
DURING INITIALIZATION, PAODING IS AN AREA TO INSURE THAT THE
DISK RECORD DOES NOT OVERRUN SOME OTHER AREA. FREE_IMAGE IS
THE OISK IMAGE OF A FREE LCGICAL TRACK (IT IS CORE RESIDENT
TO REDUCE DISK READS).
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Licovty Poabe M LUl LAYLUT
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THE SUBROUTINE STRUCTURE IS SIMPLE SINCE XPL REQUIRES
THAT PRUCEDURES MUST EXISY BEFQRE THEY ARE REFERENCED. THERE
ARE VERY FEw INTERNAL PROCEQURES. MOST OF THE ROUTINES ARE
CLUSTERED TO REFLECT SIMILAR FUNCTIONSS tOWEVER, THE
ORDE..ING IS MAINLY HISTORICAL.
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SUBRULTINE COMPONENTS

ANATLIALAIZATION

THERE ARE THREE PHASES FOR INITIALIZATYION. TRE FIRST
PHASE IS A ONE-SHOT EXECUTION, I1.E. IT OCCURS ONLY AT ThE
START OF THE PROGRAM ANDC [S NEVER EXECUTED AGCAIN, THE OTHER
PHASES OCCUR DURING EVERY REQUEST FOR SERVICE.

AT THE FIRST CALL TC ThHE LIBRARY SYSTEM, THE ROUTINE
“INITIALIZE®™ IS CALLED TO FINO THE CURRENT DTOC AND READ IT
INTO THE CORE TABLE, SUPPLY THE PROPER ADDRESS REQUIRED
THRCUGHOUT THE PROGRAM, AND TO SAVE THE FREE LCGICAL TRACK
IMAGE IN CORE FOR LATER USE. IT ALSO CREATES A FREE DSNODE
LIST AND ALLOCATES A NODE TO EACH SURF TERMINAL.

AT EVERY REQUEST A LIST OF ADDRESSES MUST BE
CALCULATED. ONE PHASE INIYIALIZES POINTERS THATY DEPEND UPON
WTERMAD"™ FOR SURF FIELDS. THE OTHER PhaSE INITIALIZES
POINTERS FOR THE DSNODES wWHICH DEPEND UPON “DSPNTR™,

OVERLAYS

IN ORDER TO SAVE CORE STORAGE, VARIABLES NUT USED
OURING INITVIALIZATION OR VARIABLES NOV INITIALIZED APRE
CECLARED AFTER ™VABLE™., “TABLE™ IS THE BUFFER AREA FOR THE
DTOC, WHICH MUST BE 3520 BYTES. BUT ONLY ABOUT 1600 BYTES I>
USED FOR THE OTGOC WHICH IS READ 1IN ONLY CNCE DURING
INITIALIZATION. ThE CTHER 1920 BYTES CAN BE EFFECTIVELY USED
FOR OTHER VARIABLES. NOTE THAT “PADOING™ IS AN ARRAY THAT
ASSURES THAT THE AGGREGATE SIZE OQF =TABLE®™, THE QTMER
VARIABLES, AND "PADOING"™ IS GREATER ThAN 3520,

!
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COMMAND PRUCESSING

THE MAJOR RCUTINE THAT DEALS WITH CCMMAND PROCESSING IS
“PARSING™ WHICH DEALS WITH A COMMAND SYNTAX THAT FOLLOWS:

<COMMAND> := <COMMAND LIST> | <COMMAND LIST>
CCOMMAND LISY> := <COMMAND HEADD>

CCOMMAND LISY> := <COMMAND LIST> CCELIMITERD
<COMMAND OPTION>

CCCMMAND HEAD> := <COMMAND QPTION>
CCOMMAND HKEAD> := <NULLD

<COMMAND OPTION> := <POSIVIONAL OPTIOND>
CCOMMAND OPTION> := <KEYWORD GPTION>
<POSITIONAL OPTION> := <OPTIOND>

<KEYWORD OPTION> == <KKEYWORD> = <OPTIOND>
COELIMITER> := <BLANKD> | <COMMAD

<OPTION> := <KSTRING OF CHARACTERS WITHOUT BLANKS>

<CPTION> = * CSYRING CF CHARACTERS WITH BLANKS> *
P.S. THE STANDARD PROBLEM QOF APCSTRCPHES OCCUR. TO
REPRESENT THEM USE TWO SUCCESSIVE APCSTROPHES, [.E. *?',

IT IS IMPORTANT TO NOTE THAY IN THE COMMAND PPOCESSING,
THE FIRST CALL TO "PARSING™ IS A DUMMY BECAUSE "TMON® HAS
ALREADY DECODED THE COMMAND. THE FUNCTICN CF THE FIRST CALL
IS TO SET UP THE PROPER ®“IMAGE®.

THE "PARSING™ ROUTINE IS THE MOST IMPCRTANY ROUTINE
BECAUSE IT DOES ALL THE ANALYZING OF THE COMMAND SYNTAX, THE
ROULTINE REQUIRES THAT THE GLGEAL VARIABLE ™IMAGE"™ BE FILLED
Wit THE COMMAND STRING, "“3JUFFER®™., AT £4CH CattL 0
“PARSING®™, Tw0O ANSWERS ARE RETURNELDL VIA GLZ3ALS "KEYWORO®
AND ®CPYION®". THE ROUTINE IS CALLEC AS MANY TIMES AS
REQUIRED TYC PROCESS ALL THE CPTICONS. NETE THAT THE CCMMAND
ITSELF MUST BE VIEWED AS AN QPTiGN. ALSC TrRE "IMAGE™ IS
REPLACED WITH THE REMAINDER CF ThE CCMMAND STRING. S0 A
COMMAND THAT HAS TWO OPTIGNS wILiL HAVE 3 CALLS TO “PARSER™,
FINALLY THE ROUTINE IS A  FUNCTION YO [NCICATE END OF
PROCESSING,y T.E. EITHER ThE SEMI-COLOMN WAS ENCCUNTERED OR
COLUMN B80. THE RETURN IS FALSE FOX Trt ENC OF PROCESSING
SIGNAL.

Best Available Copy
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BECOBD POSITVIONING

THE TwWO METHODS GF RECORD POSITIONING AKE RELATIVE AND
ABSOLUTE. BGTH METHODS MUST DEAL wlITH THE STRUCTURE GF THE
DATA SET UNDER UHTSS.

ABSOLUTE POSITIONING REQUIRES COUNTING Tht RECURDS N
THE DATA SET STARTING FROM THE BEGINNING. SINCE NEITHER THE
UMTSS TABLES NOR THE LIBRARY STRUCTURE HAS THEt CURRENT
RECQOnO NUMBER, THE PRIMARY LT MUST BE ACCESSED TO
SEQUENTIALLY CGUNT THE NUMBER OF RECORDS IN THE DATA SET,.
THIS INVOLVES ACCESSING EACH SECCNOARY LT FOR 1Tht
INFORMATION. EACH LT HAS THE NUMBER OF RECORDS IN 1Y BUT
THERE IS NO FLELD IN THE PLT*S ASSOCIATED LT BLOCK FOR THIS
NUMBER (IT WO'JLD DOUBLE THE NUMBER OF ACCESSES TO THE OISK
IN ORDER TO KEEP THE FILES UPOCATEDR).

THE RELATIVE METHOD USES THE RECORO KEY TC FIND THE
POSITION OF THE RECORD. THF KEY [S SEARCHED ThROQUGH THE
ASSOCIATED LT TABLES TO FIND YAE PROPER SECONDARY LT, THEN
THAT TYRACK IS READ IN AND THE KEY IS AGAIN USED YO FIND ITS
POSITICN WITHIN THE TRACK.

COMPARING BOTH METHOCS, THME RELATIVE METHOO IS SUPERIUGR
10 THE ABSOLUTE METHOD. THE FCRMER METHOD REQUIRES CNLY Twd
ACCESSES WhILE THE LATTER METHOD REQUIRES AT LEAST TwO AND
POSSIBLY MANY MORE [F THE RECORC IS NEAR THE ENC OF A LARGE
DATA SET. THE TRADE-CFFS ARE SIMILAR TO SEQUENTIAL
PRCCESSING VERSUS RANDOM PRCCESSING.

P
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SLOCH MANAGEMENT

THE MOST  IMPGRTANT ROUTINES TO THE LIBRARY SYSTEM ARE
THE BLOCK MANAGEMENT PROGRAMS. THESE PROCEDURES PROVIDE THE
NECESSARY TABLE LOOX-UP PROCEDURE AND THE VITAL BLOCK
UPCATING FUNCTIONS.

THE "™MAP®™ ROUTINE PROVIDES A STRUCTURE MAPPING OF A
LCGICAL TRACK. FRCM THE BLOCK INFORMA.:ON WITHIN THE TRACK,
THE ROUTINE CALCULATES AND SAVES PERTINENT INFORMATION
REGARDING THE TRACK. THESE VALUES ARE CONTAINED THE GLOBALS
mABLK®, THE RELATIVE ADDRESS OF EACH BLOCK WITHIN THE ARRAY
(EITHER ®BUFF®™ OR ®TABLE®“!, ®ASUBS™, THE RELATIVE ADDRESS OF
THE SUB-BLOCKS, ™ABLKS"™, THE NUMBER OF WORDS IN THE BLOCK,
w§DATA®, NUMBER OF WORDS IN OATA ARtEA OF THE SyUB8-8LOCK,
mgKEYS", NUMBER CF WORDS IN THE KEY AREA, “#LOCK™, NUMBER OF
WORDS IN THE LOCKOUT AREAy “#SUBS%™, NUMBER OF SUB-B8LOCKS IN
THE BLOCKy AND ®ETEXT®, THE NUMBER OF WORDS IN THE TEXT
AREA.

“BDAM®" PROVIDES THE INSERTION AND ODELETICN DF SuB-
BLOCKS IN BLOCKS 3 AND 4. IT ALSO PROVIDES RETRIEVAL OF SuB-
BLCCKS FROM THESE BLOCKS.

FINALLY, ®ISAM® SEARCHES THE DIRECYORY TABLES GIVEN A
KEY AND FINDS THE POSITION OF THE KEY WITHIN THE TABLE. THE
SEARCH IS STRICTLY SEQUENTIAL. IT RETURNS A FLAG TC INDICATE
THE XIND OF POSTION, 1.E. LESS THAN A KEY, EQUAL TO A KEY,
BETWEEN TWO KEYS, OR QUTSICE THE RANGE.
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UHISS COMMUNICATRONS

THE LICRARY PROGRAMS COMMUNICATE WITH THE TERMINAL OR
THE MONITOR VIA PQOSTS AND WAITS. HE “SYSTEM"™ ROUTINE
1 NFORMS THE MONITOR THAT THE L IBRARY PROGRAM HAS CRASHEC,
THE “CONSOLE®™ PROGRAM COMMUNICATES WITH THE TERMINAL, THE
®"POST™ ROUTINE IS THE BASIC TRANSMITYER TO THE MONYTOR, AND
THE “WAIT" PROGRAM TELLS THE MDD «TOR THAT THE LIBRARY
PROGRAMS IS FINISHED.

THE SURF BUFFER IS STORED IN A WORK AREA. ALL
MANIPULATION WITH THE BUFFER IS DONE WITH RESPECT TO THE
WORK AREA. WHEN THE RESULTS ARE TO BE PASSED BACK VIA THE
SURF BUFFER, THE LIBRARY MUSY WAIT TILL THE BUFFER IS FREE.
THEN THE BUFFER IS STUFFED FROM THE WORK AREA. THIS OCCURS
IN 2 ROUTINES: CONSCLE ANC LINK,

05_COMMUNICATIONS
IN ORDER TGO MOVE DAYA FRCM ONE PROTECT REGICN INTO
ANOTHER, UHTSS HAS AN SVC WHICH WILL PUT THE PROGRAM IN ZERC
PROTECT KEY. THE ROUTINES INVOLVED ARE:
GET_INTO_PROTEC™_KEY_ZERO.

GEY_OUT_OF _PROTECT_KEY_ZERO.
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JDIQSYNCRACLES

MOST OF THE IDOSYNCRACIES ARE NOT MAJOR ROADBLOCKS BUT
AT TIMES CONSTITUTE AN UNNECESSARY DIGRESSION IN PROGRAMMING
VO SOLVE THEM. HOST OF THE SOLUTIONS HAVE BEEN DONE USING
“INLINE™ CODING.

LOREMORD

THE XPL IMPLEMENTATION OF COREWORD REQUIRES A wWORD
4L JDRESS WHILE NOWHERE MITHIN THE STRUCTURE OF XPL IS THERE
ANY FACILITY FOR OBTVTAINNING A WORD ADDRESS OIRECTLY., AS A
RESULT OF THIS. "MAPPER™ PROVIDES BYTE ADORESSING FOR WORD
ARRAYS.,

SIRINGS

SIRINGS ARE PASSED AS STRING DESCRIPTORS WITH AN 8 BIT
LENGTH AND A 24 BIT ADDRESS FIELD. THERE ARE ENTRIES WITHIN
THE UHTSS TABLE THAT SHOULD BE TREATED AS STRINGS BuT
BECAUSE THERE ARE NO EQUIVALENCE OR DEF INED STATEMENTS, WE
MUST PERFORM THE MAPPINGR OQURSELVES. THE ROUTINE "STRING™ H:AS
A PSUEDO-DESCKIPTOR AS AN ARGUMENT AND RETURNS THIS
DESCRIPTOR AS THE PROPER VALUE FOR A CHARACTER PROCEDURE.
THUS USING ™STRING"™ AS A FUNCTION WITH A WORD THAT HAS THE
HIGH~-ORDER BYTE SET TO SOME LENGTH AND THE LOW-ORDER 3 BYTES
TO SOME ADDRESS, WE CAN USE ELEMENTS OF AN ARRAY AS AN XPL
CHARACTER STRING.

SINCE OATA FIELDS MUST BE PHYSICALLY MCVEC, THE xpPL
CONVENTIOMS OF SETTING DESCRIPTORS EQUAL IS UNSATISFACTORY,
WMCVEBYTES™ MOVES BLOCKS OF UP TO 256 BYTES FROM ®SQURCE® TO
“TARGET®. BOTH SOURCE OR TARGEYT ARE CORE AGORESSES WHICH ARE
USUALLY STRING OESCRIPTORS. ™MOVER™ CALLS "MOVEBYTES™ BUY
MOVES IN TERMS OF WORDS.

THERE 1S PERHAPS A BUG WITHIN XPL. THERE SFEMS TO 8E
SOME SCRT OF FAILURE TO CONCATENATE PROPERLY WHEN THE FREE
STRING AREA IS OVERFLOWED AND COMPACTITICATION MUST OCCUR,
FOR THIS REASON THERE WILL BE NO CONCATENATION WITHIN THE
PRGGRAMS.,

EXIERNAL
SINCE XPL LACKS THE ABILITY TO BRANCH TO ROUTINES WHCSE

ADUDRESSES WERE PASSED AS PARAMETERS, "MASS®™ WAS DESIGNED TO
PERFGRM A SIMPLE BALR.
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SUBRCUTINE ANATOMY

THIS SECTION CESCRIBES EACH SUBROUTINE USED [N THE
LIBRARY PROGRAM. EACH DESCRIPTION INCLUDES A NARRATIVE ON
THE FUNCTIONS AND QUIRKSs A LIST OF PROCEDURES I¥ [INVOKFS
AND FINALLY A LIST OF GLOBALS IT REFERENCES. Vil CORDER OF
THE SUBROUTINES 1S THE ORDER REQURIEC BY XPL AND MY OWN
PERSONAL QUIRK.

SIRING
DESCRIPTIVE NOTES:
TAKES A PSEUDO-DESCRIPTOR AND RETURNS IT AS AN XPL
DESCRIPTOR. A PSEUDO-DESCRIPTOR IS A WORD WITH THE
HIGH ORDER BYTE BEING THE LENGYH OF THE STRING
MINUS 1 (NULL STRINGS ARE REFRESENTED B8Y A ZERD
WORD). THE LOW ORDER 3 BYTES IS THE MACHINE
ADDRESS.

MAPBER
DESCRIPTIVE NOTES:
PERFORMS THE SAME FUNCTICN AS COREWORD. OIFFERENCE
IS THAT IT USES AN ADORESS THAT IS A PARAMETER TO &
SUBROUTINE.
INVOKED PROCEDURES:
INLINE

LAP
DESCRIPTIVE NOTES:
BLANKS UUT A STRING. THE DESCRIPTOR MUST POINT TO
AN AREA BELOW FREEBASE.
INVOKED PROCEDURES:
INLINE

MOMEBYIES
OESCRIPTIVE NOTES:
MOVES UP TN 256 BYTES AROUND. THE REASON FOR THE
BCTR 3,0 IS THAT LIMIIED IS THE NUMBER OF BYTES TO
BE MCVED, BUT THE MACHINE REQUIRES THAT THE LENGTH
BE THE LENGTH OF VHE STRING MINUS ONE.
INVOKED PROCEDURES:
INLINE

MOYER

DESCRIPTIVE NOTES:
MOVES BLOCKS OF WORDS ABQUT. TRIES TO OPYIMIZE BY
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MOVING BLOCKS OF 256 BYVES AT A TIME.

INVOKED PROCEDURES:
MOVEBYTES

DESCRIPTIVE NOTES:
PUTS LEADING BLANKS INTO A STRING. THE TARGET
STRING MUST BE BELOW FREEBASE.

INVOKED PROCEDURES:
LENGTH, MOVEBYTES, STRING, ZAP

DESCRIPTIVE NOTES:
PUTS TRAILING BLAMKS INTO A STRING. THE TARGEY
STRING MUST BE BELOW FREEBASE.

INVOKED PROCEDURES:
LENGTH: MCYEBYTES, SIRING, ZAP

DESCRIPTIVF NOTES:
CHARACTER FUNCTION

PERFORMS BINARY TO HEXADECIMAL CHARACTER STRING
CONVERSION FOR OUTPUTTING.

INVOKED PROCEDURES:
SUBSTR

DESCRIPTIVE NOTES:
MAKES ROOM FOR 4 BLNCK BY MOVING THE BLOCKS AFTER
IT A 8LOCK UP,

INVOKED PROCEDURES:
movE

OESCRIPTIVE NOTES:
LOG THE TIME, TERMINAL, DATA SET MAME- AND MESSAGE,
ONLY IF SYSTEM TRACE IS LESS THAN 1.

INVOKED PROCEDURES:
STRING, SUSBSTR

REFERENCED GLOBALS:
SYSTEM TRACE
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DESCRIPTIVE NOTES:

WRITE TO THE 0OS SYSTEM TYPEWRITER/OPERATOR, INL INES
THE SVC. MAKE SURE TO SAVE GENERAL REGISTER 15 ELSE
XPL WILL BE SCREWED UP.

INVOKED PROCEDURES:
INLINE

GEI_INIC PRUTECT KEY ZERC
DESCRIPTIVE NOTES:

PUTS THE PROGRAM IN PROTECT KEY ZERO BY ISSUING A
SPECIAL SVC.

INVOKED PROCEDURESS
INLINE

GEI QUY OF »RQYECT KEY ZERQ
DESCRIPTIVE NOTES:
GETS THE PROGRAM QUT OF PROTECT KEY 2EROs ISSUES 4
SPECIAL SVC.

INVOKED PROCEDURES:
INLINE

2OSY

DESCRIPTIVE NOTES:
SIGNAL THE COMPLETION OF AN EVENT.

INVOKED PROCEOURES:S
INLINE

DESCRIPVIVE NOTES:
AWAIT THE COMPLETION OF THE EVENT.

INVOKED PROCEDURES:
INLINE

BALL ECR_BUEEER
DESCRIPTIVE NOTES:
TELL TMCN THAT 1°M GGING TU USE THE SURE Burici.
WALT TILL IT*S QK.

INVOKED PROCEDURES:
POST, WALT

REFERENCED GLOBALS:
CMON_QECB, IOSVAT, ORIGIN, TExMAC
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BEQUEST INPUT

DESCRIPTIVE NOTVES: |
ASK TMON TO GIVE ME INPUTS WITHOUT EXAMINING THE ‘
CONTENTS OF THE BUFFER. WE ARE NO LONGER IN COMMAND
MODE BUT [N MODE 52 (AT THE MOMENT INSERT MODE).

INVOKED PROCEDURES: :
POST i

REFERENCED GLOBALS:
COMPLETED STATUS TERMAD

CONSQLE
DESCRIPTIVE NOTES:
WRITE TO THE TERMINAL. NOTE THAT WE MUST WAIT UNTIL
THE SURF BUFFER IS FREE FOR USAGE, IF THE
SUBROUTINE NAME °*Xx* HAS AN *x¢ AS THE FIRST
CHARACTER, THEN THE MESSAGE GOES TO THE ACTIVE_LINE
(OF THE 2260°S). OTHERWISE IT GOES 710 THE
FORMATTING LINE. NOTE THAT THE SURF BUFR IS STUFFED
WITH THE CONTENTS OF THE WORKING BUFFEK.
INVUKED rROCCOURES.
8YTE, LENGTHy LOGGINGs MOVE, MOVEBYTES, POST,
TRAILING, WAIT, WAIT_FOR_BUFFER, ZAP
REFERENCED GLOBALS:
APAGEy, BUFFERy BUFRy TERMAD

SYSTENMX

DESCRIPTIVE NOTES:
KILL MY PART OF YHE PROGRAM. WE HAVE A DISASTROUS
ERROR. FCACT LO€C MG

INVOKED PROCEDURES:
OPERATOR, WAIY

REFERENCED GLOBALS:
SYSTEM_TRACE

LIBBARY _CRASH

DESCRIPTIVE NOTES:
THE COMMAND WAS NCT AN THE BUFFER. KILL MY PROGRAM, ]

INVOKED PROCEODURES:
SYSTEM

CONYERT _BINARY

DESCRIPTIVE NOTES:
LOGICAL FUNCTION
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CONVERT A CHARACTER STRING T(O A BINARY NUMBER,
INCLUDING NEGATIVE NUMBERS. [F THE RETURN IS TRUE,
THEN THERE IS A CONVERSION ERROR. OTHERWISE THE
ANSWER IS RETURNED IN °*VALUE®.

INVOKED PROCEDURES:
RYTEy LENGTH, OPERATOR

REFERENCED GLOBALS:
VALUE

INDEXZ

DESCRIPTIVE NOTES:
FIXED FUNCTION

PERFORMS A SEARCH OF A STRING FOR A GIVEN SUBSTRING
WITH PARAMETERS TO TELL WHERE TO START AND STOP
SEARCHING AND HQOw TO INCREMENT THE SEARCH.

INVOKED PROCEDURES:
LENGTH, SUBSTR

In0EX1

DESCRIPTIVE NOTES:
FIXED FUNCTION

SAME AS "INOEX™ FUNCTION OF PL/I1. CAN'T UZE “INDEX™
BECAUSE [T*S A LITERAL,

INVOKED PROCEDURES:
INDEX2, LENGTH

LABSING

DESCRIPTIVE NOTES:
tOGICAL FUNCTION

VAKES A STRING AND RETURNS THE KEYWORD/CPTION USING
THE SYNTAX DEFINED FOR THE COMMANDS. HANDLES
APOSTROPHES OK. THE PARAMETER DELIMITER 1S A BLANK
OR COMMA. THE COMNAND DELIMITER IS A SENMI-COLCN,
CONT INUING MAY NOT B€ RESEYT PROPERLY., To.AT {5 wiHY
IN TSS_LIBRARY ON THE F{RST CALL, [T IS RESET.

SWARNING® PARSING DESTROYS IMAGE IF LITERAL STRINGS
ARE USEC. THE TECHNIQUE USING PARSING MAKES IMAGE =
BUFFER. NOTE THAT BUFFER IS AN ARRAY,

INVOKED PROCEQURES:
BYTE, INDEX1ls LENGTH QNPERATCR, SUBSIR

REFERENCEC GLOBALS:
IMAGE, XKEYWORO, OPTIGN, VALUE, CCNTINUING
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OESCRIPTIVE NUTES:
ANALYZES EITHER BUFFERS AND FILL THE MAPPING ARRAYS
WEITH THE APPROPRIATE VALUES.

INVOKED PROCEDURES:
MAPPER, SYSTEM

REFERENCED GLOBALS:
#8LKS, ABLK, ASUBS, #SUBS, #DATA, #KEYS, #LOCK,
STEXT, CURRENT_BUFFER, FREE_AREA

DESCRIPTIVE NOTES:

MANIPULATES SUBBLOCKS OF BLOCKS 3 OR 4. INSERTS,
DELETESs AND RETRIEVES. IF THE SUBBLOCK# IS OQUT OF
RANGE, THE SUBBLOCK#® IS RESET T3 THE BCUNDARY
LIMIT.

INVOKED PROCEDURES:
BACKNMOVE,y COREWORD, MAP, MOVE, OPERATOR

REFERENCED GULOBALS:
#TEXT, ASUBS, CURRENT_BUFFER, FREE_AREA, #8LKS,
#5UBS

OESLRIPTIVE NOTES:
FIXED FUNCYION

SEARCHES THROUGH A LIST OF KEYS TO SEE IF A GIVEN
KEY IS WITHIN A RANGE OF THCM. RETURNS FLAG AND
Sues.

INVOKED PROCEOURES:
STRING, OPERAYOR

REFERENCED GLUBALS?
UKEYS, STEXT, ASUBS, SDATA, FLAG, SUBS, CCNDCOOE

OESCRIPYIVE NOTES:
FIXED FUNCTYION

TRIES YO FIND A FREt BIT GIVEN A FREE CYLINDER
BLOCK. CALCULATES THE APPROPRIATE LOGICAL TRACK
NUMBER. RETURNS ZERO QOTHERWISE.

INVOKED PROCEDURES:
FREE_BLK

B scn st . | ettt bl o ..k et AMPALE: 4 et .
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PR RT3

EBEEIRK

DESCRIPTIVE NOTES:
FIXED FUNCTION

SEAKCHES THROUGH THE CORE TABLE'S BLOCK & FROM THE
CENTRAL CYLINDER. RETURNS THEL LTs.

INVIKED PROCEDURES:
JCAM, FIND_BIT. MAP, SYSTENM

REFERENCED GLOBALS:
ATABLE, #SUBS ABUFF, REWRITE

DESCRIPTIVE NOTES:
FREES A LCGICAL TRACK BY RESETTING THE APPROPRIATE
BIT IN YHE PROPER FREE CYLINDER BLOCK.

INVOKEFD PROCEDURES:
BOAM, MAP

REFERENCED GLOBALS:
ATABLE, LY#y AB'UFF, RERWRITE

IBACK CHECK

8LTEX

BEALY

DESCRIPTIVE NOTES:
MAKE SURE THAT THE LT# IS WITHKIN THE BCUNIS GF THE
DISK FILE.

INVOKED PROCEOURES:
SYSTENM

REFERENCED GLOBALS:
LAST_TRACK#, LT#

OESCRIPTIVE NOTES:
DETERMINES IF THE DVTOC SHOULD 8E MR TiEN. {F SO,
WRITES 1T,

INVOKED PROCEDURES?
FILE, TRACK_CHECAK

DESCRIPTIVE NOTES:
READS IN THt DES(RED LOGICAL TRALK. CHECKS FIRST TOQ
SEE IF IT IS ALREADY IN CORE. IF IV IS JUST ACT aAS
IF 1T wAS READ 1IN,

INVOGKED PROCEDURES:
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FLiE, MAPe RITEY

REFERENCED GLOBALS:
LV#, JOCCUNT, BUFF, LAST_LTS

DESCRI{PTIVE NOTES:
READS IN THE TRACK AND TRIES TO GET THE HIGH AND
LOW XEYS (CANNOT BE DONE FOR LOADABLE DATA SETS!.

INVOKED PROCEDURES:
BDAH, MOVYE, READY

REFERENCED GLOBALS:
STEXT, LO, MI

DESCRIPYTIVE NOTES:
WRITES THE LOGICAL TRACK ONTO DISK.

INVOKED PROCEDURES:
FILEy RITEYe TRACK_CHECK

REFERENCED GLOBALS:
178, ABLK: BUFF, IOCOUNT, LAST_LT#

ALLQCATE QSNODE

OCSCRIPTIVE NOTES:
OBTYAINS A FREE OSNODE FOR A TERMINAL.

INVOKED PROCEDURES:
SYSTEM

REFERENCED GLOBALS:
DSNODE, OSPNTR, DSHEAD, DCBl. DC82s FREEHEADs COUNT

EBEE_DISNGDE

DESCRIPTIVE NOTESS

FREES A DSNODE LIST AND PUTS EACH DOSNODE BACK ON
THE FREE DSNODE LIST, EXCEPT THE LAST ONE. [T IS
ALWAYS ALLOCAY™" TO THE SURF TERMINAL.

REFERENCED GLOBALS:
OSNODEs DSHEADy CSPNTR, FRCEHEAJy COUNT

ANITIALLIZE QSMOOE

DESCRIPTVIVE NOTES:
INITIALIZES DATA SEV PARAMETER POINTERS,.

REFERENCED GLOBALS:
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DSNODE, FREEHEAD, DSPNTR, NSHEAC, LOs CURRENT, HI,
STOPKEY, CURRENT_OSNODE

IbiXlALIZE

DESCRIPTIVE NCTES:

READ IN THE CURRENT DTQC, INITIALIZE PCINTERS, GET
THE DAYE, SET UP THE FREE OSNODE LiSY AND ALLOCATE
ONE TG EACH TERMINAL. CALCULATE TODAY®S DATE (T¥RY
VO HANDLE LEAP YEAR,y MIGHT NCT wORK).

INVCKED PROCEDURES:
ALLOCATE_OSNQODE, OAVE, FILEs GEV_FILE, MAP, MOVE,
STRING, SUBSTR, SYSTENM

REFERENCED GLOBALS:

ATABLE, AFADDING, UCE_COUNT, LAST_TRACK#, #SUBS,
ABUFF, BUFFER, AFREE, APAGE, DATE_EXP, DATE_NOW,
NEXT-KEY, DATE_LINMLT, CATE_TODAY,
FREE_LOGICAL_TRACK, LT#, FREE_AREA, DSNODE, DSHEAD,
DSPNTR, NUM_TERM. EniRY_LENGTH

BEINITIALIZE

DESCRIPTIVE NOTES:
FREES THE LT &ND WRITES A FREE LOGICAL TRACK 0QUT.

INVOKED PROCEDURES:
FREETRKy MOVE, WRITE_FiLE

REFERENCED GLOBALS:
ABUFF, A_FREE_IMAGE

LOOK. AL _TABLE

DESCRIPTIVE NOVES:
FIXED FUNCTICN

EXAMINES THE CORE TABLE FOR THE J0B/ACCOUNT NUMBER.
INVOKED PROCEDURES:
ISAM, MAP, MOVE,s STRING

REFERENCED GLOBALS:
AJOB, APAGE, ATABLE, FLAG

LOCK AT _PAGE

DESCRIPTIVE NOTES:
FIXED FUNCTION

EXAMINES THE DIRECTORY PAGE FOR THE JOB/ACCOUNT
NUMBER AND DSNAME.
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INVOKED PROCEOURES:
BDAM, GEY_FILE. ISAM, MOVE, STRING

REFERENCED GLOBALS:
SuB#, LT#, APAGE, AJOB, ADSEY, FLAG, ABUFF

CREAYE _LABEL BLOCK

BESCRIPTIVE NOTES:
FILLS IN THE LABEL BLCCX WITH THE RIGHF STUFF.

INVGKED PROCEDURES:
MOVE

REFERENCED GLUOBALS:
ABLK, BUFF, AJOBy ADSET, AUSER_NAME, LT#

CREAIE_CATA SET BLOCK

DESCRIPTIVE NOTES:
FILLS IN THE DATA SET BLOCK FOR THE OIRECTQORY PAGE.

INVOKED PROCEOURES:
MOVE

REFERENCED GLOBALS:
LY#, APAGEs ODATE_TODAY, DATE_LIMIT, AUSER_NAME,

AJOB, ADSET

DAIA_SEX _ERROR

DESCRIPVIVE NOTES:
LOGICAL FUNCTION

CHECK TO SEE IF A DATA SEV HAS ALREADY BEEN
SELECTED.

INVOKED PROCEDURES:
OPERATOR, STRINGs SYSTEM

REFERENCED GLOBALS:
ADSET

BAL_BLOCK SI2€

DESCRIPTIVE NOTES:
LGGICAL FUNCTION

CHECK TG SEE IF THE TEXT SIZE IS LESS THAN OR EQUAL
TO 20 WORDS, SINCE INSERT AND DELEYE USES SCRATCH
ARRAYS OF ONLY 20 WORDS.

INVOKED PROCEQURES:
OPERATOR
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LHECK KEY

IBBUTER

REFERENCED GLOBALS:
LT#, #TEXT

DESCRIPTIVE NOTES:
LOGICAL FUNCTION

CHECK FOR KEYS OF LENGTH >6. FORCE BAD CCNDCODE 1IF
IT IS.

INVOXKED PROCEDURES:
LENGTH, DOPERATOR LLT REFERENCED GLOBALS:
CONDCODE

DESCRIPVIVE NOTES:
LOGICAL FUNCTION

CHECK TG SEE IF THE COMMAND HAS THE DATA SET NAME.
IF THE COMMAND COMES FROM ANYWHERE ELSE, ALLOCATE A
NEW OSNODE. PRIMARILY FOR SELECT AND CREATE.

INVOKED PROCEDURES:
ALLOCATYE_OSNODE. INITIALIZE_OSNODE, LIBRARY CRASH,
OPERATORy PARSINGy» TRAILING

REFERENCED GLOBALS:
ORIGIN, IMAGE, BUFFER, OPTIUON, ADSET

BELATIVE POSITION

DESCRIPTIVE NOTES:
LOGICAL FUNCTION

YRIES TO POSITION THE FILE AT THE GIVEN KEY. SETS
FLAG AND SUB# PROPERLY. FIRST SEE IF IN CORE, IF
NOT READING THE PLT#. THEN GET THE APPROPRIATE
SECONDARY LOGICAL TRACK.

INVOKEC PROCEDURES:
BOAM, GET_FILE, ISAM, READ_FILE, SYSTEM

REFERENCED GLOBALS:
L.T#, DCBle DCB2y CURRENT, LO» HIs ABUFF, APAGE

ABSOLVIE PUSLIIION

DESCRIPTIVE NOTES:
LOGICAL FUNCTION

GIVEN THE RECORD NUMBER, POSITIONS THE FILE THERE.
READ IN SEQUENCE EACH LT# AND COUNT HOW MANY CARDS
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THERE ARE URTIL WE REACH THE APPROPRIATE NUMBER.

INVOKED PROCEDURES:
BDAM, MCVE., READ_FILE

REFERENCED GLOBALS:
LY#, OCBl, OCB2, #TEXT, SUBS, ASUBS, APADDING,
SUB#, RECORD#, APAGE, CURRENT

GEI_BEGCORD

DESCRIPTIVE NOTES:
LOGICAL FUNCTION

GET THE RECORD CORRESPONDING YO THE NEXT KEY.
SHOULD MOVE THE CURRENT KEY INTO THE NEXT KEY AND
AT THE END MOVE THE NEXT KEY INTO THE CURRENT KEY,

INVOKED PROCEDURES:
BDAM, GET_FILE, ISARs MOVE, READ_FILE,
RELATIVE_POSITION

REFERENCED GLOBALS:
NEXT_KEY, CURRENT, MAXKEY, ABUFFER, #5UBS, LT#,

DCBl,y, DCB2, ABUFF, SUB#, APAGE

LIBRARY SELECI

DESCRIPTIVE NOTES:
SINGLE SERVICE REQUEST

AFTER INVESTIGATING THE DTOC AND PAGE, UPDATE THE
DATE SELECTED FIELD IN THE PAGE. CHECK IF HIS DATA
SET IS STILL LEGITIMATE., POSITION THE FILE AT THE
FIRST RECORD IF IT'S A CARD IMAGE DATA SET.

INVOKED PROCEOURES:
8DAM, GET_FILE, INPUTER, LOOK_AT_PAGE,
LOOK_AT_TABLE, MOVE, OPERATOR, WRITE_FILE

REFERENCED GLOBALS:

LT#, DCBl, DCB2y DATE_EXP, OPTION, SUB#, APAGE,
DATYE_NOW, DAYE_YODAY, #TEXVT, ADSEV, NO_DAVA_SETV,
COUNTY, CONDCODE

L1BBABY CREAIE

DESCRIPTIVE NOTESS
SINGLE SERVICE REQUEST

CREATES A DATA SET BLOCK AND UPDATES THt
APPROPRIATE PAGE. CHECK IF PAGE OVERFLOwW CCCURS (NQ
OYNAMIC MECHANISM YET), WRIVES A FREE LOGICAL TRACK
IMAGE WITH YHE PROPER FCRMAY,
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ENVOXKED PROCEDURES:

BDAM, CREATE _DATA_SEV_BLOCK, CREATE_LABEL_BLOCK,
GETTIRKs INPUTER, LOOK_AT_PAGE, LOOK_AV_TABLE, MAP,
MOVE, OPERATOR, WRITE_FILE

REFERENCED GLOBALS:

NO_DATA_SET, ADSET, CONDCODEs LT#, DCBLl, DCBZy
COUNY, His CURRENT, PAGE, A_FREE_IMAGE, ABUFF,
#BLKS, #TEXT

LIBPARY _SCRAILH

MAS3

ONIRUIER

DESCRIPTIVE NOTES:
MULTE-SERVICE REQUEST.

SCRATCH all THE LOGICAL TRACKS ASSOCIATED WITH THE
DATA SET. THE PAGE ODATA SET BLOCK IS wIPED OuY
FIRST. YHE PLT IS DONE THE LAST.

INVCKED PRGCEDURES:

BDAM, GET_FILE, INPUTER, LOOK_AT_PAGE,
LOOK_AY_TABLE. MOVEy OPERATOR, REINITIALIZE,
WRITE_FILE

REFERENCED GLOBALS:
COUNT, DCBL, DCB2, PAGE, LT#, ASUBS, APACDING,
ADSET, NO_DATA_SET, CONDCODE

DESCRI{PTIVE NOTES:
BRANCHES TO ANY PROCEDURE.

INVOKED PRUCEDURES:
INLINE

DESCRIPTIVE NOTES:

MULTI-SERVICE REQUEST. BREAKS UP COMMANDS INTO ONES
WITH KEY WORDS OR ONES wITH POSITVIONAL PARAMETERS.
POSITICNS THE FILE TO APPROPRIATE RECORD THEN
QUTPUTS THE BUFFER TO THE APPROPRIATE ROUTINES.

INVOKED PRUCEDURES:

ABSOLUTE_PCS{TION, BAD_BLOCK_SIZE, BOAM,
CONVERT_BINARY , OATA_SEV_ERROR, GEVT_FILE,
GET_RECORD, INDEX1ly ISAMy LEADING, LIBRARY_CRASH,
LOOK_AT_TAdLE, MASS, MOYE, MOV-BYTES, OPERATOR,
PARS ING, READ_ FILE, STRING, <UBSTR, SYSTEM,
TRAILING, ZAP

REFERENCED GLOBALS: :
COUNT, BUFFER, APAGE, AUSER_NAME, IMAGE, susloTYpP,
#SURS, OCBl, OCt2s LT#s AJOBs [IOCOUNT, TIMER,
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ADSET, ACURRENT

LIBBARY HASP
DESCRIPTIVE NOTES®

CUTPUTS TO THE JNIERNAL READER OF HASP. BLANK OQUT
73-8C. IV wWILL SCREW UP BASKC PROGRAMS BUT HETK IV

IMVOKED PROCEQURES:S
OPERATOR, LAP, STRING

REFERENCED GLOBALS:
CONDCODEs HASP_USER, BUFFER, ABUFFERT2

LIBRARY PRINI

DESCRIPTIVE NOTES:
QUTPUTS TO THE INTERMAL READER OF HASP,

INVOKED PRUCEDURES:
STRING

REFERENCED GLOBALS:
CONDCODEs PRINV_USER, BUFFER

LIBRARX..EUNCH

DESCRIPTIEIVE NOTES:
OQUTPUTS TU THE INTERNAL READER GF HASP.

INVOKED PROCEDURES:
STRING

REFERENCED GLOBALS:
CONDCODEy PUNCH_USER, BUFFER

LIBRARY. DISPLAY

DESCRIPTIVE NOTES:
OUTPUTS TO THE TERMINAL.

INVOKED PROCEDURES:
MOVE, OPERATOR

REFERENCED GLOBALS:
APAGE, BUFFER

LIBRABY INSERY

« CRIPTIVE NOTES:
INSERTS A CARD IMAGE INTO A USER®*S DATA SET.
HANDLES TRACK OVERFLOW BY WRITING THE LAST 15 CARDS

ONTO A NEW TRACK,
INVOKED PROCEDURES:

, wv,, ‘
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BAO_BLOCK_S5I2E. BCAMy CREATE_LABEL_BLOCK,
DATA_SET_ERRORy GET_FILEy GETVRK, ISAM, MAP, MOVE,
OPERATORy READ_FILEs RELATIVE_POSITIONs, WRITE_FILE

REFERENCED GLOBALS:

CURRENMT,y LOs #BLKSy #TEXT, #SUBS, APAGE, ABUFFER,
APADRDING, LY#, DCBls HI+ ABUFFs A_FREE__IMAGE,
8AD_BLOCK_SIZE., BDAM: BYTE, COREBYTE

EBEE_SLAN_INSERT

SESCRIFTIVE NOTES:

ALLOWS FREE FORM FOR INSERTION. THE SCAN LOOKS FOR
THE FIRST NON-BLANK SEQUENCE OF CHARACTERS WITHIN
COLUMNS 1 TO 8. THE FIRST BLANK AFTER THE NON-BLANK
STRING TERMINATES THAT STRING. IT BECOMES THE KEY.

THE NEXT 72 CHARACTERS AFTER THAT BLANK BECOMES THE
TEXT,

INVOKED PROCEDURES:

COREBYTE, LEADING, MOVE, MOVEBYTVES, OPERATOR,
STRING

REFERENCED GLOBALS:
ABUFFER, CONDCOODE, APAGE, CURRENT

PBE_LIBRARY INSERT

DESCRIPTIVE NOTES:

DETERMINES IF STANDARD COMMAND MOOE OR KEYLESS
MODE. IF IT IS KEYLESS MODE THEN DECIDE TQ EITHER
AUTOMATICALLY GENERATE THE KEYS OrR USE THE
FREE_SCAN_INSERY TECHNIQUE (OPTION 1'BASIC®*). THE
SENTINEL STRING TERMINATES THE KEYLESS MQODE.

INVOKED PROCEDURES:

BAD_BLOCK_SIZEy BYTE, CONVERT_BINARY, COREBYTE,
OATA_SET_ERROR, FREE_SCAN_INSERT, LEADING,
LIBRARY_CRASH, LIBRARY_INSERT, MOVE, OPERATOR,
PARSINGoSTRINGy SUBSTR, TRAILING

REFERENCED GLOBALS:
SuUBIOTYP, BUFFER, COUNT, COUNT2, STOPKEY, CURRENT

DELEIE LQQP

DESCRIPTIVE NOTES:

DELETES CARDS SUBX TO SuBY. [F THE LAST CARD
DELEYED WAS THE HI KEY THEN WE MUST FIX 1nE DSNODE.,
THE BLOCK 3 POINTER ANO THE DIRECTORY POINTERS. IT
IS AN INTERNAL PROCEOURE USING INTERNAL GLOBALS
(Susx, SUBY, AND SUB!).

INVOKED PROCEODURES:
BDAM, GEV_FILE, ISAM, MOVEBYTESy STRING, WRITE_FILE
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REFERENCED GLOBALS:
BUFFER, Hl, LT#, DOCBl, PAGE

IBACK UNDERFALCH

DESCRIPTIVE NOTES:

EITHER THERE ARE NO CARDS IN THE TRACK OR THERE IS

ONLY ONE LEFT. FOR CASE 1, THROW THE TRACK AWAY AND
REMOVE IT FROM THE DIRECTORY. FOR CASE 2, SAVE THE
LAST CARDy THRCW THE TRAZCK AWAY, AND PUT THE LAST
CARD BACK IN (INSERT WILL AFFECT TRACKS AFTER THE
ONE wE HAVE THROWN AWAY),

LIBRARY DELEIE

DESCRIPTIVE NOTES:
MULTI-SERVICE REQUEST.

DELETES A CARD IMAGE FROM THE USER®S DATA SET,
THERE ARE 3 POSSIBLE CASES. THEY ARE THAT THE START
AND STOP KEYS ARE: ON THE SAME TRACK, 2) ON
ADJACENT TRACKS, OR 3) SEPARATED 8Y 1 OK MORE
TRACKS. THE ALGORITHM IS TO TAKE CASE 3, REDUCE IT
YO CASE 2. TAKE CASE 2 AND REDUCE IT TO CaSE 1. IN
THIS MANNER THE NUMBER OF DISK READ/MKRITES IS
MINIMIZED. THE FIRST [MPLEMENTATION DELETED A CARD
AT A TIME. THIS IS CLEARLY SIMPLE BUT GROSSLY
INEFFICIENT.

INVOKED PROCEOURES:

BAD_BLOCK_SIZE, BDAM, DATA_SET_ERROR, DELETE_LOCP,
GET_FILE, [SAM LEADING., LIBRARY_CRASH,
LIBRARY_INSERT, MOVE, OPERATOR, PARS ING,
REINITIALIZE, STRINGy TRACK_UNDERFLOW, WRIVE_FILE

REFERENCED GLOBALS:
LT#8, DCBLl, DCB2y COUNT, APAGE, BUFFER, IMAGE,
suslovyp

LLEBABY LIBK

DESCRIPTIVE NOTES:

SELECTS AN XPL LOADABLE DATA SET AND AUGMENTS THE
CONTROL RECORD WITH THE NUMBER OF LOGICAL TRACKS IN
THE OATA SET. THE CONTROL RECORD [S PASSED IN THE
BUFFER.

INVOKED PROCEOURES:
BLUAM, GET_FILE, LIBRARY_SELECT, MOVE, POST, WAITY

REFERENCED GLOBALS:
CONDCODE, OCBl,y 0CB2, LTSy 8SUBS, ASUBS, PAGE.BUFR

LIBRARY_LOAD
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OESCRIPTIVE NOTES:

READS IN A LOGICAL TRACK AND TRANSFERS THE BLOCK 4
DATA TO THE AREA POINTED BY AREALOC. THE SUB-BLOCKS
IS CONTAINED IN THE COMMAND.

INVOKED PROCEDURES:
BDAMy, CCNVERT_BINARY, ODATA_SETV_ERROR, GET_FILE,
GET_INTO_PROTECT_KEY_ZERQ,

GEY_QUT_OF _PROTECT_KEY_ZEROs LIBRARY_CRASH, MOVE,
PARSING

REFERENCED GLOBALS:

BUFFER, DOCBl, LTH, #SUBS, ABLK, #TEXT, ,S5UBS,
AREALOC, PAGE

LIBRARY _DAQL

DESCRIPTIVE NOTES:
WRITES A LOGICAL TRACK GIVEN THE KEY IN THE CCMMA&ND
AND TO TnE AREA POINTED BY AREALUC.

IF THE KEY EXISTS, REPLACE IT wiTH THE NEm IMAGE.
OTHERWISE FIX THE ODIRECTCRY AND WRITE THE NEwW
IMAGE.

INVOKED PROCEDURES:

BOAM, CREATE_LABEL_BLOCK, DATA_SEV_ERROR, GET_FILE,
GETTRK, [IS5AM, LEADING, LIBRARY_CRASH, MAP, MOVE,
PARSINGy SYSTEM, WRITE_FILE

REFERENCED GLOBALS:

BUFFER, CURRENY, 0DCBLl, D0CB2, CONDCODE, FREE_IMAGE,
BUFF, AREALOC, PAGE, LTS8, ABLK

LIBBARY_BABE

DESCRIPTIVE NOTES:

CHANGES THE DATA SET NAME IN THE OIRECTORY PAGE YO
THE NEW NANE, BUT NOT TNE INOIVIOUAL TRACKS, LOCK
IN PAGE DAYA SEY TGO -1.

INVORED PROCEOURES:
INPUTER, LOOK_ATV_TABLEs LOCK_AT_PAGE, PARSING,
OPERATOR, BOAM, NOVE, WRITE_F(liLE

REFERENCED GLOBALS:
CONOCOOE, COUNT, ADSET, PADDING

BRE_LABRARY HASP

DESCRIPTIVE NOTES:

PROVIOES A SINGLE SERVER FOR HASP REQUESTS. THE
P/CEQF® IS A MASP INTERVAL READER CONVENTICN, MORE
THAN ONE */@EOF' CARDS ARE USED TO FLUSH THE QSANM
BUFFER.
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INJOKED PROCEODURES:
LIBRARY_HASP, MOVE, OPERATOR, OUTPUTER, ZAP

REFERENCED GLOBALS:
PUT_QUEUE, HASP_USER, TERMAD, COUNT, CONDCOOE,
BUFFER

PRE_LIBRARY PRINI

DESCRIPTIVE NOTES:

USE THE SINGLE SERVER QUEUE TECHNIQUE BY EXAMINING
'PUT_QUEUE'. IF IT IS BUSY, THEN PASS OVER THE
REQUEST. NOTE THAT INITIALLY PRINT, PUNCH, AND HASP
SHARE THE QUEUE (SINCE [INTERNAL READER CAN BE
ALLOCATED TO ONLY INE 00 CARD). PRINT J0OB BY
GENERATING JCL CARDS. LET THE OEFAULYS BE UM
DEFAULTS. NOTE THAT MORE THAN ONE °*/¢EQF* CARDS ARE
PASSED TO FLUSH THE QSAM BUFFERS.

INVOKED PROCEDURES:
LIBRARY_PRINT, MOVEBYTES, MOVER, OPERATOR,
QUTPUTER, AP

REFERENCED GLOBALS:
PUT_QUEUE, PRINT_USER, TERMAD, COUNT, CONOCODE.
BUFFER

ERE_LIBRARY PUNCH

DESCRIPTIVE NQVES:S

USE THE SINGLE SERVER QUEUE TECHNIQUE BY EXAMINING
*PUT_QUEUE®*. IF IT IS BUSY, THEN PASS OVER THE
REQUEST. NOTE THAY INIVIALLY PRINT, PUNCH, AND HASP
SHARE THE QUEUE (SINCE [INTERNAL READER CAN BE
ALLOCATED TC ONLY ONE 0D CARD). PUNCH J0OB BY
GENERATING JCL CARDS. LET THE DEFAULTS BE UMW
DEFAULTS. NOTE THAT NORE THAN ONE °*/CEQF® CARDS ARE
PASSED TO FLUSH THE QSAM BUFFERS.

INVOKED PROCEDURES:
LIBRARY_PUNCH, MOVEBYTES, MOVER, OPERATOR,
OUTPUTER, 1AP

REFERENCED GLOBALS:
PUT_QUEUE, PUNCM_USER, TERMAD, COUNT, CONDCOOE,
BUFFER

ISS_LIBRMY

DESCRIPVIVE NOTES:

IN*TIALIZES THE SYSTEM, DETERMINES THE CORRANDS,
MANOLES THE REQUEST QUEUES. (THREAD THROUGH QUEUE.
WHE'i THE LAST ONE IS REACHED, START AGAIN. IF THERE
ARE NO MORE, WAIT FOR SOME WORK). WATCH OUT FOR
OC. MANT TERMINALS.
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INVOKED PROCEDURES:

ALLOCATE_CSNODE, FREE_DSNODE, INITIALIZE_OSNQOE,
LIBRARY_CREATE, LIBRARY_DACL, LIBRARY_DELETE,
LIBRARY_DISPLAY, LIBRARY_HASP, L BRARY_INSERT,
LIBRARY_LINK, LIBRARY_LCAD, L IBRARY_NAME,

LIBRARY_SCRATZH,  LIBRARYV_SELECT, LOGGING, MQVE,
OPERATOR,  OUTPUTER, POST, PRE_LIBRARY_HASP,
PRE_LIBRARY_INSERT, PRE_LIBRARY_PRINT,
PRE_LIBRARY_PUNCH, STRING, SUBSTR, SYSTEM, WAIT,
ZAP

REFERENCED GLOBALS:

COUNT, SUBIOTYP, STATUS, IOCOUNY; CONTINUING,
CONDCUODE, BUFFER, JOBes NAME, LIBTYPE, [OSTAT,
QUEUEL, PCINTER
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THE FILE MAINTCNANCE ROUTINES CREATE THE LIRRARY FILE,
EXTRACTS DOISK USAGE DATA FOR THE SYSTEM MANAGER, AND
REORGANIZES TVYHE HEMBERS WITHIN THE FILE. THESE PROGRAMS
MAINTAIN THE DATA BASE AS AN IBM DIRECY ACCESS DATA SET,

JERQOLNK

LERUDESK INITIALIZES A OIRECY-ACCESS DATA SET WITH THE
PROPERLY FORMATVED LOGICAL TRACKS. IT IS WRITTEN IN FORTRAN
IV AMD USES AN ASSEMBLY LANGUAGE PROGRAM, WRITEC. WRITEQ IS
REQUIRED TO INITIALIZE A BDAM DATA SET WITHOUT KEYS,

LERDOEISK HAS TwWG PARTS, L'E PART READS THE DATA CARDS,
FORMATYING THE PROPER TYPE OF LOGICAL TRACK, AND THE OTHER
PART WRITES THE FORMATTED TRACKS CONTO DISK. THE INPUT IS
DIVIDED INTQ 3 PARTSy ONE SECTION FOR THE DIRECTORY TASLE OF
CONTENTS, THE NEXT SECTION FOR THE ODIRECTORY PAGES AND THE
LAST SECTION FOR FREE LOGICAL TRAC .

EACH SECTION HAS THE SAN STPJUCTURE, FOUR BLCCKS PER
SECTION. FCOR EACH BLOCK THRERE IS A FORMAT CARD AND THE
APPROPRIATE DATA CARDS FOR THAT BLOCK. TKE DESCREIPVION OF
EACH BLOCK IS GIVEN IN OS IMPLEMENTAION SECTION,

AFTER ALL THE INPUT CARDS HAVE BEEN READs AND IF THERE
ARE NC ERRORSe THEN THE TRACKS ARE WRITTEN IN THE FOLLOWING
MANNER: THE FIRST HALF OF THE DATA SET IS WRITTEN, THEN THE
OIRECTORY PAGES, AND FINALLY THE LAST HALF O THE DATA SET.
EACH CYLINDER HAS THE APPROPRIATE LOGICAL TRACKS WITH THE
07T0C LOGICAL TRACK ON THE FIRST RECORD CF THE NINETEENTH
HEAD.

FOR EACH TYPE OF LOGICAL TRACK, A LISTING OF THE FORMAT
CARDS AND THE CCRRESPONODING DAYA CARDS IS PROVIDED. THE DATA
1S IN HEXADECINMAY. AS THEY WOULD APPEAR ON THE DISK. FEINALLY,
THE FIRST 1CO WORDS O THE RECORD ARE OUMPED TGO VERIFY THAT
THE FORMATIING [S PROPER.
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ATATLISK

STATOISK EXAMINES EACH LOGICAL TRACK [N THE UHTSS/2
LIBRARY DATA SET AND PRINTS INFORMATION PERTINENT TG THAY
TRACK. THIS PRCGRAK, WRITTEN IN FORTRAN, IS INTENDED CNLY
FOR THE SYSTEM MANAGERS SINCE IT VIOLATES THE SECURITY LOCKS
WITHIN THE SYSTEMN,

EACH LOGICAL TRACK IS READ AND CLASSIFIED. DEPENDING
UPON ITS CLASSIFICATION, THE APPROPRIATE (INFORMATION IS
PRINTED. THE MGST I[MPORTANT INFORMATION IS THE LOGICAL TRACK
POINTERS IN THE OIRECTORIES. ONLY THE CURRENT DTOC IS
LISTED. FINALLY SOME STATISTICS REGARDING THE DISK
UYILIZATION ARE LISTED. NOVIE THAT LOCK IS AY THE MOMENT JUST
THE LTS OF SOME LOGICAL TRACK (USUALLY ITSELF EXCEPY IN THE
CASE OF DTOCS).

WHILE THE POSTING FORNMAY IS QUITE 0BVIOUS, ONE PART OF
THE LISTING NMUST BE CLARIFIED: THE FORMAYT OF A BLOCK 3 MAP
(AND BLOCK 4) IS THE NUMBER OF SUBBLOCKS, THE NUMBER OF
WORDS IN THE DAYA AREA, THE RUMBER OF WORDS IN THE XEY AREA,
&0 THE NUMBER QF WORDS IN THE LOCK AREA,

NOTE THAT THE PERCENTAGE OF TRACKS USED MAY BE THE SAME
AS THE SUM OF THE PERCENTAGES FGR PAGE, DTOC, USER LGGICAL
TRACKS (FOR THE MOMENY THE ONLY REASON IS THAT INITIALLY
SORE TRACKS WERE ALLOCATED FOR FUTURE USE. FOR THE 101
CYLINDER FILEy 2 CYLINDERS WERE SAVED FOR PAGE OVERFLOW
TRACKS ).
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ANLLDISK

THE PURPOSE OF ANLZODISK §S TC PROVIDE A SVSTEMS
HANAGEMENT 7TOOL WHICH MAY BE USED TO EXTRACT UTILIZATION
INFORMATION CONTAINEC WIVHIN THE LIBRARY FILE. THE INPUT IS
A SET OF DATYA CARDS SPECIFYING WHETHER A GIVEN DATA SET
SHOULD 8E SAVED CR SCRATCHED. THE CUTPUT IS A LIST OF DATA
SEYTS KHICH HWILL EXPIRE KITHIN A WEEK FROM THE DATE VHE
PROGRAM WAS RUN, A LIST OF OATA SEVS MHICH MAVE BEEN
SCRATCHED, AND TRACR UTILIZATION FACTS FOR EACH DATA SET,
THE TRACK UTILIZATION FACTYS CONTAIN THE USE COUNT OF EACH
LOGICAL TRACK AND THE NUMBER OF BYTES USED IN THAT TRACK.

THE PROGRAM IS SO STRUCTURED AS TO ENABLE THE UMTSS
MANAGER TO EXTRACT ANY INFORMATION CONTAINED ON THE LIBRARY
FILE. RHILE AT THE PRESENT TIME THE PROGRAM ALLO%S MAINLY
FOR AUTOMATIC CHECKING AND SCRATCHING OF DATA SETVS, IT CANBE
EEASILY MODIFIED TO EXTRACY SPECIFIC INFORMA/ION THE SYSTEM
MANAGER MAY REQUEST.

THE UTILITY PROGRAM WILL PROVIDE A LIST OF ODATA SETS
WHICH ®WILL EXPIRE WEITHIN A WEEK FROM THE DATE THE PRORAM IS
RUN (USING CHECK_D4ATE). UNLESS AN EXTENSION QOF THE
EXPIRATION OATE 1S5S REQUESTED B8Y THE USER, THE DATA SET WILL
THEN BE AUTOMATICALLY SCRATCHED THE NEXT TIME THE ANLZIDISK
PROGRAM IS RUN (A TWO WEEK GRACE PERIOD IS PROVIDEC HOMEVER,
BEFORE ACTUALLY SCRATCUHING THE DATA SET). AN OVERRIDE
FEATURE IS PROVIDED. THIS FEATURE IS A SCRATCH/SAVE LIST
WHICH IS A SET OF DATA CARDS HAVING THE DOATA SEY NANE IN
COLUMN ONEy THE JOB/ACCOUNT NUMBER IN COLUMN TEN, AND THE
SCRATCH/SAVE CODE IN COLUMN TWENYY (SCRATCH=1 AND SAVE= ¢

IN ADDITION TO THE ABOVE FUNCTIONS, THE PROGRAM ALSO
PRINTS EACH DATA SET NAME, JOB/ACCOUNT NUMBER, PROGRAMMER*®S
NAME AND THE ASSCCIATED PAGE WITH THE PRIMARY AND SECONDARY
LOGICAL TRACK NUMBERS; AS WELL AS THE NUMBER OF TIMES THE
SECONDARY LOGICAL TRACK HAS BEEN USED AND MUW MANY BYTES IT
CONTAINS.

THE FUNCTION OF ACHIUNG IS TO PROVIDE A MESSAGE
DIRECTORY OF THE SYSTEM., TWO PARAMETERS ARE PASSEDy THE
FIRST BEING A VARIABLE AND THE SECOND AN ERROR CCDE. TEN
BASIC CODES ARE PROVIDED CIFFERING BY THE POSITION OF THE
VARIABLE WITHIN THE MESSAGE AND THE SEVERIYY LEVEL (BLANK
ti’; NOTE (3), WARNING (3), SEVERE ERROR (3)).

THE FUNCTICN OF SCRAICH LY IS TO ERASE A SPECIFIED DATA
SET AND TO PROVIDE A MESSAGE TO THAT EFFECT. THE PARAMETER
IS THE DATA SET NAME.
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